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WASHINGTON :
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REPORT OF THE SECRETARY OF WAR.
wAR DEPARTMENT,

Washington, December 1, 1853.
S1R. I have the honor .to submit the following report of the operations of this department during the past year:
The authorized strength of the army (as now posted) is 13,821,
officers and men; but it will be seen by the accompanying table, prepared in the Adjutant General's office, from the latest returns, that the
actual strength is only 10,417. Of this number, 8,378 are employed
in the frontier departments or are now on the route to them.
It gives me pleasure to say that the measures taken for the protection
of the inhabitants of our frontiers have, under the direction of able and
zealous commanders, been more than usually successful. The troops
have everywhere been actively and constantly employed. Indian depredations have been comparatively infrequent, and, except in California and Oregon, have not attained more than a local importance.
In the Indian country immediately west of the Mississippi but two
or three instances of collisions have occurred. Arrangements are now
in progress which, by the establishment of new posts in more favorable positions, will enable the department to dispense with a number of
the smaller and less important posts; to give increased security to that
frontier; to employ a greater force for the protection of the emigration
crossing the great plains of the west; and, at the same time, materially
diminish the expenses of the military establishment in that part of the
country.
In Texas, Indian hostilities have diminished in fi-equency and in
importance, and in a majority of the cases that have been brought to
the notice of the department, the depredations have been committed by
Indians from Mexican territory. As the Rio Grande is the boundary
between this country and Mexico, and the positions to be occupied on
it for the protection of that frontier and the fulfilmPnt of our treaty stipulations with the republic of Mexico will, in all probability, be permanent, the force on that river has been considerably increased, and arrangements are now being made, under the direction of Major General
Smith, aided by an experienced officer of engineers, tl) select the most
suitable positions for the attainment of these objects, and for the construction of field works for their defence. As a part of this system,
or.ders have been given for the establishment of a strong post on the
Rw Grande, opposite the Mexican town of El Paso, in the neighborhood
of which Indian hostilities and collisions between the frontier inhabitants of the two countries have occurred. It is also in contemplation
to establish <:large post at the point where the gre~t tr~~ of the Comanche Indmns crosses the Rio Grande. Other dispositiOns for the
control of the Indians on the northern frontier of Texas are also in progress, and, when they are comp, eted, the department hopes with confi-
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dence to give a very great degree of security to both the .l\fexican and
Indian frontiers of that State.
New Mexico has been comparatively exempt fi·om Indian disturbances during the past year. The few that have occurred have generally been traced to marauders and outlaws, for whose actions none of
the tribes of that country can justly be held responsible. Those to
which they nominally belong have given assurances which, it is believed, they are endeavoring in good faith to carry out, of their intention to apprehend and deliver up these marauders, and restore the
property plundered by them.
The Indians of California and Oregon are numerous and warlike;
but as they were divided into small independent bands, having no general head, and were in a great measure destitute of firearms, their
hostilities in previous years were not important. N9w, however, that
the rapidly extending settlements of those countries are driving the Indians from their accustomed haunts and crowding them into narrower
limits, they are forced into combinations both formidable and frequent.
Within the past three years their hostilities, the result in many instances of the intrusion and aggressions of the whites, have been almost
uninterrupted; and it is. officially known that, in northern California and
southern Oregon alone, within this period, the lives of more than a hundred whites and several hundred Indians have been sacrificed in collisions between the two races. The force in that country is not now,
and never has been, sufficient; and, impressed with the idea of its entire inadequacy, the department some time since ordered a regiment of
artillery to the Pacific, and it was designed to send there an additional
regiment of infantry, but it was found that the state of the service
would not then, nor does it yet, admit of it. The first mail from the
Pacific, subsequent to the issuing of this order, brought intelligence of
renewed hostilities, in which more than forty lives were lost. By the
zeal and activity of General Lane, (delegate from Oregon Territory,) in
command of a volunteer force, aided by the few regular troops that
were in the neighborhood, hostilities were suppressed, and the Indians
compelled to sue for peace. These operations appear to have been
conducted with great energy and judgment, and, in the final conflict,
General Lane and Captain Alden (the latter in command of the regular
troops) were both severely wounded while gallantly leading a charge
against the Indians. There is, however, no assurance that peace can
be maintained, unless a force adequate to the control of the Indians is
stationed in their midst. It is the intention of the department that this
shall be done, and as oon as possible a considerable additional force
will be sent to the Pacific, and one of the brigadier generals of the army order d there to command.
The vast t rritories between the Rocky mountains and the Sierra
evada are inhabited by num rous and warlike bands of Indians.
Hostilitie" are now ,xi"ting betwe n them and the inhabitants of Utah
T rritory, and they are con tantly ccurring on the emigration routes
through that country from thew tern tat to our posses ions on the
Pacific. It is due to our citizens who are ttled in, or pass through,
tho e remote regions, that their live and prop rty h uld be protected;
but the department is " ithout the mea of fulfilling this duty.
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The measures adopted by the Department of the Interior under the
last administration, for the removal of the few Seminoles remaining in
Florida, having failed, it was considered advisable to transfer the control
of these Indians to this department, for the purpose of emigrating them
to the country west of the Arkansas. An experienced officer of the
anny, who is well acquainted with their character and possesses their
confidence, has been entrusted with this duty ; and with a view to
strengthen his efforts, and at the same time be prepared to use coercive
measures, if such should be necessary, a force consisting of nine companies of artillery is posted in the peninsula of Florida. It is hoped
that the measures thus taken will be attended with favorable results.
The appropriation of lYiarch 3, 1853, for remounting the four additional light batteries, authorized by the act of March 3, 1847, has
been found sufficient to remount but three of them. It is recommended
that, in the appropriations for the support of the army for the next fiscal y ear, provision be made for mounting and equipping the remaining
company.
For the details of the movements of troops during thy past year, and
their present disposition, reference is respectfully made to the report
of the commanding general and the accompanying tables, which are
transmitted herewith.
The disposition and employment of the army must depend upon the
necessities of the service; but if nothing unforeseen should occur, it is
proposed to arrange two of the regiments of artillery to the Canada
frontier, and to the Atlantic and Gulf coasts, the third to the Rio Grande
bound ary, and the fourth to the Pacific coast. The troops on the seaboard will be concentrated as much as poss,ible, and at each 0fthe posts
occupied by them will be provided the means necessary for the instruction of officers and men in all the duties of their profession. The same
course will be adopted, as far as practicable, at the posts on the lVIexi~
can frontier and Pacific coast, occupied by the artillery, and generally
wherever it can be done consistently with a proper degree of economy.
Of the three cavalry regiments, one will be required in T exas, one in
New lYiexico, and the remaining one for the western frontier, for service
on the plains, and for the protection of emigrants. A fourth is needed
for the P acific and the country between the Rocky mountains and the
Sierra Nevada, and it is hoped that Congress will authorize its organization. Three regiments of infantry are required in Texas, two on the
frontier west of the Mississippi, one in New Mexico, and the remaining
two in the Indian country of the Pacific. In another part of this report
I shall invite your attention to the necessity for an increase of this force.
The companies of several of the regiments, particularly the cavalry
and artillery , are now greatly dispersed, serving in different departments and under different commanders. Advantage will be taken of
any movement of troops that may hereafter become necessary, and
without incurring any great expense for that object alone, to concentrate
the companies of the same regiment, as much as -possible, so that they
may be under a common commander, and subject, in some degree at
least, to the control and supervision of their colonels or regimental commanders.
With an army three 6mes as great as ours, it would be impracticable
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so to guard all points of our extended frontier as entirely to prevent
Indian depredations. [t is, therefore, the intention of the department
to post the troops in Jarge bodies at commanding positions among the Indians, and to restrC1in aggression by the exhibition of a power adequate
to punish. They will not be likely to engage in hostilities if their families are in the power of the troops during their absence.
The multiplication of small posts, however much it may appear to
have been called for by the necessities of the service, is of more than
doubtful policy. The system is expensive far beyond any good results
that are attained by it. It is injurious to the decipline, mstruction, and
efficiency of the troops, and it is believed that it often invites aggression by that exhibition of weakness which must inevitably attend the
great dispersion of any force. The benefits of the proposed change
will be an improvement in instruction and discipline, a greater degree
of efficiency and us·efulness, and a material diminution of expense.
The distribution of the materiel of war required for the defence of a
country, or the use of its army, is intimately connected with the movements and positions of the personnel of that army. The facilities of
communication between the depots where these supplies are stored or
can be obtained, and the points on our seaboard and northern and
northwestern frontiers where they may be required, are so great, that,
so far as these are concerned, no change in the present arrangement
seems necessary.
The communication with New lVIexico, though tedious and expensive,
is not liable to foreign interruption, and would not be changed by the
occurrence of war. The case is somewhat different with regard to
Texas, and essentially so with regard to the country bordering on the
Pacific, which, from its wealth, is the most inviting, and from its remoteness is, of all our possessions, the most exposed to the attack of a
foreign enemy. In view of the ever-possible contingency of war, and
the difficulty of providing for it after it has occurred, it becomes important to take, at as early a period as possible, all necessary precautions
for the security of our distant territory. As the appropriation for the
"armament of fortification" for th e last three years has either been refused or greatly reduced, under the impression that it depended upon
the prosecution of the "system of permanent fortifications," it is proper
to remark, that this provision is not dependent upon the extent to which
that system is carried, but is indispensable to any system of coast defence that rnay be adopted.
The con truction of permanent fortifications, and the creation of arsenals and depot", is necessarily the work of time; but the armanent for
the most important points, both in T ex::ts and on the Pacific coast,
should, at the earlie t practicable period, be sent to them, and when in
position, temporary works, suffici ~nt for defence again .. t any udden attack by a naval force, could readily be thrown up by the labor of the
troops.
Th re should also be sent to the Pacific coa t, and stored at suitable points, the ordnance and ordnam:c store needed for its defi nc , and
to the arsenal" on the Columbia river, and on the bay of an Franci co,
d d for the con truction, equipment
the machinery and other m an
and repair of all the materiel of war. D epots should also be formed of
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such other supplies as are not perishable in their character. With a
water transportation of sixteen thousand miles, and land routes impracticable for the transportation of heavy supplies, it will be too late to adopt
these measures when the communication by sea is liable to interruption; and no prudent nation should trust, in matters of such vital importance, to the chances of a future that no human sagacity can foresee.
As many of the supplies proposed to be sent to Texas and to the Pacific
are now in depot in the Atlantic States, no great expense or loss would
be sustained by their transfer, even if the necessity for their use should
not occur for many years to come. As a measure of prudence and
economy in the transportation of such as may be sent to the Pacific, it
is suggested that, whenever naval vessels are sent to that coast, there
be sent with them such stores as they can conveniently carry in addition to their own supplies. .
The state of the recruiting service is exhibited by the accompanying report and tables prepared by the adjutant general, who is charged
with the details of that service.
The demand for labor has been so great throughout all parts of our
country during the past year, that this service has not been so successful as in former years. In consequence of this, and the fact that anumber of the companies heretofore serving on the seaboard have been
transferred to "remote stations," where, under the authority vested in
the President by the act approved June 17, 1850, the maximum organization obtains, it is estimated that 4,600 recruits will be required for
the service of the ensuing year. To obtain these at the present rates
of pay, and in the present prosperous state of the country, can scarcely
be expected ; and it is important that some measures should immedi:;ttely be taken for maintaining the full number of the rank and file of
the army authorized by law.
It is shown by an examination of the statistics of the army,_from 1826
to the commencement of the war with Mexico, that the average excess
of the legal over the actual strength of the army has been, during this
pe1i.od, 18 per cent. of. the latter; that the average actual loss by desertion has been 12~ per cent., by discharges for disability aml other causes
7 per cent., and by deaths only 4 per cent., or that the total loss, independent of discharges by expiration of service, has been 23! per cent.
of the actual strength of the army. Since the termination of the war
with :Mexico, the excess of the legal over the actual strength has been
19 per cent.; the average loss by Jesertion, 16 per cent., by discharges
for disability and other causes, 8 per cent., and by deaths, 4 per cent.,
or a total loss, indepPndent of discharges by expiration of service, of 28
per cent. A part of the per centage of the desertions is due, however,
to the excitement on account of the discovery of gold in California, the
excess from that cause, in one year alone, being 530 over the average
of the three succeeding years.
. It is found, by an analysis of the desertions from 1826 to 18~6, that
If we exclude the excess, due to local and temporary causes 1~ 1832
and 1836, there was, as the condition of the soldiers was ameliorated
·~y increase of pay, &c., a gradual diminution in the pro-portion oi. desertwns, and that when the djfference between the pay of the sold1er and
the value of the corresponding classes of labor in civil life was slight,
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they were comparatively infrequent, being, at two different periods, only
7~ and 4~ per cent. of the actual strength of the army, and that they
increased in a direct ratio with the increasing prosperity of the country,
reaching, when the disproportion was greatest, 21 per cent. r_r:he same
causes influenced, as was to be expected, the number of re-enlistments,
the proportion in the last four years being only 17 per cent., while in
the three years immediately preceding the war with Mexico it was 25
per cent. of the number of discharges by expiration of service.
These results may be traced to two principal causes:
1. The disparity between the pay of the soldier and the value of labor
in civil life.
2. The fact that length of service carries with it no reward, either
in increased pay, rank, or privilege.
Both these c'a uses are the fruitful source of dissatisfaction and desertion, and they prevent the re-enlistment of the most valuable men.
There are other causes that have their influence, but do not materially
affect the general results.
It may aid in the consideration of these results, and in the suggestion
of remedial measures, to state some of them in another form:
Thus, in an army of ten thousand men, which is about the actual
strength of our military establishment as at present organized , there
will be annually, under existing circumstances of pay and service1,290 discharges by expiration of enlistment.
726 discharges for disability, &c.
330 deaths, and
1,465 desertions, or 3,811 vacancies annually, of which only 219 are
filled by re-enlistments. The actual annual loss to the army, to be
sup.plied by the enlistment of new men, will therefore be 3,592. In
other words, more than one-third of the army must every year be recruited, and transferred from the depots to their regiments, abridging
very materially the term of the soldier's efficient service. It is found
that a majority of the desertions, and a very large proportion of the disabilities and deaths, occur in the first year of the enlistment. It will,
therefore, be of paramount importance, in devising any measures for
keeping the ranks of the army full, to adopt such as will prevent as
many desertions, and induce as many re-enlistments, as possible. Every
desertion that is prevented, and every re-enlistment that is induced,
saves the expense of the enlistment and transfer of a recruit from the
place of enli. tment to his company, the time (often of the utmost importance) occupied in thi s transfer, and th danger of death or disability
in becoming acclimated.
The remedial measures that immediately suggest themselves are1. An increase of
per cent. of the present pay of the soldier.
2. An additional increase for each successive period of five years, so
long as be shall remain in the army.
3. Provision for the promotion to the lowest grade of commissioned
officers of such of the non-commi "'sioned offic rs of the army as may be
found qualified for, and by their conduct, character, and services entitled to, such advancement.
The depreciation in the value of mon y, as measured by the wacres
of labor and the cost of all the necessaries of lif(~, has been so great,
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that the pay of the soldier is, relatively, less now than it \vas prior to
the increase granted by the law of July 7, 1838.
The necessity and propriety of the second measure proposed are
believed to be equally great; but, in order to elucidate it, it will be
necessary to exhibit some of the data upon which this opinion is based.
With regard to the proposed increase of pay for length of service, it is
suggested1. That every soldier who, having been honorably discharged from
the service of the United States, shall, within one month thereafter, reenlist, shall be entitled to $2 per month in addition to the ordinary pay
of his grade for the first period of five years after the expiration of his
first enlistment, and-a further sum of $1 per month for each successive
period of five years, so long as he shall remain continuously in the
army.
2. That soldiers now in the army who have served more .than one
enlistment shall be entitled to the benefits of this provision. according
to the length of their continuous service; and that service dJJ6ng the
war with Mexico, although for a Jess period tban five years, shall be
counted as five years' service. 3. That soldiers who served in the war with Mexico, and received
a certificate of merit for distinguished services, as well those now in the
army as those that may hereafter enlist, shall receive the $2 per month
to which that certificate would have entitled them if they had remained
continuously in the service.
Skill and experience, in all branches of business and departments of
labor, meet their appropriate reward, not only in civil life, but in all
the departments of the government, except among the enlisted men of
the army, where the recruit of yesterday, for services utterly disproportioned in vaLue, receives the same compensation as the veteran of
thirty years. The justice of increasing the soldier's pay according to
the value of his services is obvious, and the economy of doing so is susceptible, it is believed, of easy demonstration.
With the extension of our territory, the cost of sending recruits to
their regiments has enormously increased; and it is estimated that the
expenses of the enlistment, the transportation and subsistence, the loss
by desertion, and by deaths and discharges for disability of unacclimated recruits, will average $91 for each rrtan enlisted under the present system. If to this be added the pay, clothing, medical attendance,
&c., of the recruit, from his enlistment until he joins his company, the
actual cost of each man, from his enlistment untiJ.the period when his
actual service commences, will be $121.
If t~e suggestion above made, for increasing the pay of the soldier
accordmg to length of service, should be adopted, and should be as
successful as is anticipated, it is believed that it will, in the cours of
six years, in connexion with the other measures proposed, reduce the
annual loss in the army from thirty-five to ten or eleven per cent.
The number of men now in the arm who would be entitled to the
increased pay which this system proposes is less than one thousand ;
but the number would be rapidly increased by re-enlistments, and the
maximum number entitled to the increased pay woulcl be attained in
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six years. This number would be constant, or subject only to slight
fluctuations; but as the greater portion of the men entitled to increased
pay would then belong to the first and second classes, the expenditure
on this account would increase gradually, as the men pass successively
from the lower to the higher grades of increased pay, until in about
twenty-five years the maximum expenditure on this account will be
attained. That limit will also be constant, and will not exceed $300,000 a year. If to this sum be added the cost of enlisting 1,050 men,
to meet the annual loss, (say 10~ per cent.,) and the bounty for 1,160,
the estimated number of re-enlistments under the proposed system, the
cost of maintaining a full organization under that system will be $119
per man, against $121 under the present system. When the value of
the services rendered, the superior character of the men, and the consequent diminution of o:ffi:mces, and the expenses they entail, are considered, the economy of the proposed measure becomes apparent.
These estimates are based, as far as practicable, upon known facts,
and are cot~ectural only in that which relates to the working of the proposed system. It will increase the expenditures for the pay of the
army only so far as it succeeds in restraining desertions and inducing
re-enlistm nts ; and this increase in the pay will be more than correspondingly diminished in the expenditures of the other departments
of the army.
The proposition in relation to the extra pay of soldiers who have received certificates of merit, is an act of simple justice to men who, by
construction of the law, were deprived of the benefit of the seventeenth
section of the act of March 3, 1847. Under the operation of that
construction, which virtually reduced their pay, they refused to reenlist, but it is believed that, to a considerable extent, they would now
enlist, if the benefits of the law should be extended to them.
To carry into effect the third measure proposed, it is recommended
that the President be authorized, under regulations to be established by
law. to confer the brevet of second lieutenant upon such meritorious noncommissioned officers as may, by examination before an army board,
be found qualified for the duties of commissioned officers; and to fill a
certain portion of the vacancies which may occur in that grade, as now
authorized by law, by attaching such non-commissioned officers as
supernumeraries to the army, to serve according to their brevet, and
be promoted as cadets under like circumstances now are.
There is another class of non-commissioned officers, of long and
faithful and often highly distinguished services, who, hom want of education, are not qualitied to become commissioned officers, but are emin ntly fitted for, and deserving of, positions of subordinate responsibility
and trust. To provide for the advancement of this class, it is respectf~lly recommended that authority be granted to appoint a limited numb r of fort keepers, or barracks masters, to be employed at such of our
p nnanent fortifications as are ot occupied by troops, and as substitutes for the civil agents emplo ed. by the quartermaster and engineer
department"', receiving a compen. ation intermediate between that of
the hio-hest grade of non-commissioned and lowest grad of commision -d officers. These duties would be as efficiently performed, and
at a diminished expense to the government.
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These suggestions, if carried out, will not be burdensome to the
service by increasing the number of officers beyond its wants, nor expensive beyond commensurate advantages.
It has been the policy of our government to maintain only a small
army in peace ; but it should also be our p0licy to be prepared for the
event of war by making that army as efficient as possible-efficient
not merely in the operations required of it in the field of battLe,
but in all the various duties of a campaign: including economy of life
and health, and in its capacity for disseminating instruction and discipline among those whom the emergencies of war call into the field
unprepared to meet its hardships, and ignorant of the means of guarding against its vicissitudes. In all the operations of war, efficiency and
economy, if not synonymous, are at least correlative terms; and
that army which is the most efficient will at the same time be the
most economical. To attain this efficiency, it is essential that the personnel of an army should be intelligent and capable; but it is idle to
hope that men of this character can be obtained unless their pay bear
a fair proportion to that which they would receive in the corresponding
employments of civil life. Patriotism or a sense of duty will not ih
time of peace fill the ranks of an army; nor will pay alone be sufficient to develop all the elements of efficiency. The hope of advancement is the foundation of professional zeal and success, and this incentive should exist in the army as well as in civil life. Its honors and
distinctions should be open to all, that they may incite the ambition and
stimulate th~ zeal of all.
In making these suggestions I have had principally in view the improvement of the army ; but it is my opinion, founded upon the experience of our past history, that, if adopted, they would also produce
economical results.
As indicated in a previous part of this report, I respectfully invite
your attention to the necessity for an increase of the army. It may be
instructive, in the consideration of this subject, to refer to the strength of
our military establishment as it has existed at different periods, anclto
the circumstances that controlled its organization.
In 1808 the legal strength of the army was 9,991, which was increased. early in the year 1812, "for the defence of the Indian frontier," to 10,353. Th.e war with England followed soon after this
increase, and at its conclusion the "peace establishment" was fixed
at 12,383 officers and men, and so continued until 1821, when it was
reduced to 6,126. This organization was continued until1832, when
it was increased to 7, 129. In 1836 it was increased to 7 ,95S, and in
183 to 12,139. These last additions w ere made during the existence
of I~dian hostilities, (the Black Hawk and Florida wars,) and although
prevwusly recommended, with the vie"v of preventing them, were not
authorized until their actual occurrence had demonstrated the wisdom
of the recommendation. In 184-2, at the close of the Florida war, the
army was reduced to 8,613, which number, with slight changes, was
continued until, in the early part of 1846, the regiment of mounted riflemen was added for the protection of the emigration on the Oreg_on
route, making the aggregate 9,418. At the close o~ the ~ar w1th
1\Iexico its organization was fixed at 10,120. In 1850 1t was mcreasecl
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by a sliding scale, which admitted a total strength, if all the companies
of the army were posted at "remote stations," of 14,731. As they are
now posted, the authorized strength is 13,821; but, for reasons which
have already been explained, the actual number is less by 3,326 men.
It will be seen by the above statements that, in a period of fortyfive years, the military peace establishment of the country has been
augmented less than four thousand men. In the same period our
country has increased in population more than eighteen millions, and
in territory a million of square miles. In 1808, our Indian frontier
requiring troops for its protection was less than 1,000 miles in extent,
and there were no long lines of communication reqmring dei(:mce.
Now that frontier has increased to more than 3,000 miles; and our
communications through the Indian country, traversed annually by
thousands of our citizens, and requiring constant protection, to more
than 4,000 miles. Our seaboard and foreign frontier have been greatly
increased; and of the latter, over 2,500 miles are Mexican frontier,
along which, besiJ.es the duty of guarding and protecting our own
inhabitants, is the superadded obligation (by treaty) of also protecting the
inhabitants of Mexico from the Indians living within our limits.
By the annexa1ion of Texas, and the ~cquisition of New Mexico and
California, our Indian population has been increased from 240,000 to
more than 400,000, a very large portion of whom, predatory and warlike in their habits, are, for the first time, brought into contact with
our people; the result of this is a state of continued disturbance. It
has been the policy of our government, by grants of land and preemption rights, to induce the rapid settlement of our western wilds.
The intimate contact thus produced between the two races, the proneness of the Indian to maraud, and of the whites to intrude upon the
Indian lands, cause constant collision. Aggressions on the part of
either lead to retaliation, which unfortunately falls far more frequently
upon the innocent and unoffending than upon the guilty; and retaliation leads to war. To repress these disturbances troops must be collected from different points, and transported over difficult and expensive routes, to the scene of the troubles, or the militia of the country must be cal1eJ out. In either case heavy expenditures, without
con~idering the derangement of business and the loss of life and property, arc the consequence. In the mean time other portions of the
frontier are stripped of the troops required for their defence; and this
weakness invites new acrgression, and renders new movements of
troops and. renew cl expenditures necess::try for thP.ir suppression. As
the natural con.equence of thi 1, tbe expenuimres of the army are very
great in proportion to its strength. A reasonable increase of the army,
if it clicl not entirely prevent these eli turbances, would at least dimin:ish their frequency, and produce immense saving of money, property,
and life.
Th e cli.~position of the army, and the assignment of troops to the
fronti r department , have b en noticed in another part of this report.
The force allotted. to c1.ch i. manifestly inadequate. It cannot be increased in any one of them wjthout withdrawing troops from other
points where their pres nee is equall,y nee ary. You~· attention
respectfully invited to the r commendatiOn of the commandmg general m
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relation to this su~ject. In the views expressed by him I fully concur,
except that I am of the opinion that a portion of the increase which
he recommends should be attained by the addition of another regiment,
rather than by so great an increase of the company organization.
After a full consideration of what is now and probably will hereafter
be required of the army, I urgently recommend that the minimum organization of all companies be fixed, as in the mounted riflemen, at
sixty-four privates, and that there be added to the present military establishment one regiment of dragoons and two regiments of riflemen.
This increase is materially less than that recommended by the commanding general, and is considered absolutely indispensable to the
proper efficiency of the military service. It will give a minimum organization of 15,528 officers and men, but may be expanded-if the
limit fixed by the law of June 17, 1850, be continued-to 17,414, and
on a war establishment of 128 privates per company, to 27,818; giving,
for a state of war, an effective increase of fi·om 10,000 to 12,000 men,
without the creation of new regiments. The experience of the last
forty years has demonstrated the wisdom of maintaining, in peace, a
military establishment that is eapable of the greatest expansion in war.
The increased efficiency and economy of companies tbus expanded,
from a nucleus of experienced and Jisciplined men, more than compensate for the additional expense of maintaining skeleton regiments
in time of peace.
I also recommend that another company of sappers and miners be
added to the engineer corps, for the purposes for which · the present
company was authorized. The usefulness and economy of this class
of soldiers has been practicalJy demonstrated, both in peace and war.
The duties of hospital stewards are of a very important character,
requiring a considerable degree of intelligence and general know ledge.
There is no provision for their enlistment, and it is sometimes difficult
to find suitable persons 8mong the enlisted men of the army. It i~ recommended that authority be given for the enlistment, under the direction of the surgeon general, of as many as may be necessary for the
public service, to recei.v e the same compensation as is now authorized
by law.
I concur fully in the views expressed by the commGnding general in
relation to the extension of the pension system to the widows aud
orphans of officers and soldiers of the regular army, and commend the
subject to your favorable consideration.
The experience of every year gives increased force to the recommendations heretofore made for a retired list for disabled and superan~uated officers. The casualties of the war with Mexico have greatly
mc:eased the number who are incapable of the performance of any
active duty. The plan recommended by my predecessors for several
years p~st wo_uld retire them on a just compensation, promote efficient
offi.c~rs m. thmr stead, and thus greatly contribute to tbe good of the
service Without any new charge upon the treasury.
The pay of offi~ers of the army was established m~n}:' years . Rgo,
when the value of money was much greater tba~ at. this time.. W~at
was then only a reasonable and just compensatiOn IS now entirely madequate ; and I accordingly recommend to your favorable considera-
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tion the propriety of its being increased in proportion to the increased
cost of living. This is only a measure of justice to all, but it is
especially due to those whose duties require them to serve at stations
where the comforts: and often the necessaries of life, command such
exorbitant prices as to place them beyond the reach of those who have
no other means than their pay.
The 17th section of the act of March 3, 1847, authorized the President to attach non-commissioned officers who distinguished themselves
in the war with ~Iexico, by brevet of the lowest rank, to any company,
and to bestow certificates of merit upon soldiers who were in like
manner distinguished. Many of the non-commissioned officers who
were recommended for distinguished conduct were not attached, in
consequence of a want of qualification, but would have received a
certificate of merit if the terms of the law had not precluded it. It is
respectfully recommended that the President be now authorized to
grant certificates of merit to distinguished non-commissioned officers
who were not considered eligible for the position of commissioned
officers.
I recommend to favorable consideration the suggestions of the quartermaster general in his report, submitted herewith, for the increase of
the comfort of troops in barracks, the augmentation of the allowance to
soldiers when unavoidably employed as mechanics, teamsters, and
laborers, and also the proposed changes in relation to storekeepers
and bnrrack masters and the settlement of the accounts of disbursing
officers.
The act of 1808, for "arming and equipping the whole body of the
militia of the United States," makes an appropriation for supplying
the several States and Territories c:.nnually with such arms and equipments as are used by the United. States troops-the quota due to each
being determined by apportioning the whole amount according to the
returns of the militia made to the adjutant general of the army. These
returns are furnished irregularly by some of the States, and by others
not at all; and it results from this irregularity that the actual supplies
of arms and equipments furnished to the States and T erritories under
the ~aw of 1808 are not distributed , as prescribed by that law, "in proportiOn to the number of the effective militia in each;" nor is it probable ~hat the regularity and uniformity in these returns requisite to apportwn these supplies as the law requires can be obtained. The only
remedy for t~s seems to be to adopt the mode of apportioning the
arms and eqmpmcnts to the several States and T erritories authorized
in the case of the tate of Iowa, by the act of 1\{arch 3, 1853, which
wa according to r presentation in Conare s.
In connexion with thi ubject Ire pectfully invite your attention to
the importance of providin<Y th militia of the country with the proper
books for tactical in"truction. They are furnished with arms at the expense of the United tate , and, although they are required by existing
laws to observe the sy~tem of in. truction adopteu for the regular army,
no provision has yet b en made for supplying them with the necessary
books for that purpo e. According to the e. tim ate of the commanding
general, an annual appropriation of '20,000 for a few years would be
sufficient for this object.
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For the condition of the Military Academy I refer to the report ot the
chief engineer, and the accompanying highly commendatory report of
the last board of visitors, in which you will find further confirmation of
the estimate placed on the value and efficitmcy of that institution. The
recommendation of the board to increase the academic term to five
years is one which has been frequently presented by preceding boards
of visitors, and which is believed to be sustained by important considerations. The low standard of acquirement now fixed to entitle a cadet
to admission must often lead to the i11troduction of those whose previous
education has been very defective ; and the study of the scientific and
military branches included in the course leaves little time for the acquisition of that knowledge of international law, of language, and of
literature, demanded by the interests of the service. An officer
of the army may often be required promptly to decide upon questions of national law where errors would be seriously injurious to
his country; and his reports and memoirs are the channels through
which deeds most illustrating his country's history are transmitted to
other people and to other times. To raise the standard of acquirement to be possessed previous to admission to the academy would in
some degree deprive the institution of its present popular character, by
.excluding those who fi·om the war1t of early advantages could not then
pass the preliminary. examination. The grade of cadet being the lowest
in commission known to our army, should be as it now is, within the
reach of youths in every condition of life; and this, together with the
fact that by the mode of appointment all sections and all parties are
fairly represented, gives to the institution that character which should
belong to it as a part of the military establishment of the United States.
If, then, a more finished educa6on than that which is to be obtained by
the course now prescribed be desirable for the officers of the army, the
recommendation of the board for an increase of the academic term presents, 'it is believed, the least objectionable rnode of effecting that object. The estimates submitted for the support of the military academy
for the ensuing year are recommended to favorable conside:ation.
The appropriations for fmtifications, made at the last sesswn of Congress, are all in the course of application to the several works for which
they were respectively granted. These works were designed to protect
interests of great value; but there are other points of seacoast and interior frontier which equally require protection, and the estimates submit
ted for thes{' also are recommended to favorable consideration, under the
belief that when completed these fortifications will be the most reliable and by far the most economical, mode of defence the government
c ld provide. An opinion has to some extent prevailed that the
gro"':"th ?f our country, the increased facilities of transportation, the
~pphcatwn of steam to the propulsion of war vessels, and the
Improvement in implements of war, have lessened, if they have not
ref!l~ved, the necessity for fortifications upon our frontier. This is an
opmwn which is apt to result from a long continued state of peace,
e1:nd which history teaches has been usually abandoped when natwns have been subjected to the test of defensive war. President .MJnro.e, th~n whom few will be considered higher authority
on this subJect, m a special message to Congress, March 26, 1822,
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urged the comple6on of the system of defences which was adopted
immediately after, and in view of the effects of the war of 1812, and
urged his recommendation by the enormous expense, the wast_e of life
and property, and the general distress of the country, which had
resulted from the want of such preparations before the commencement
of that war; and he further gave this impressive admonition: '' Should·
another war occur before it is compl~ted, the experience of the past
marks, in characters too strong to be mistaken, its inevitable consequences; and should such war occur, and find us unprepared for it,
what will be our justification to the enlightened body whom we represent for not having completed these defences ?"
'
The increase of our population, attended by extraordinary progress
in all the pursuits of peace, has not led to any change in the policy of
our government which would indicate in the future a purpose to sustain a large military establishment, or to wage aggressive wars. If,
then, in the future as in the past, the policy of our government is to be
that of peace, and the citizens of the country are to be relied on for its
defence whenever war shall occur, it Is not perceived how the past
or prospective growth of our country can remove the necessity or propriety of the proposed defences.
The Paixhan gun and other improvements in the implements of
war, and the application of steam to the pro pulsion of vessels of war,
seem to me rather to have increased than diminished the value of fortifications. The rapid progress of a steam fleet, by diminishing the
opportunity for preparation after the point of attack is determined,
increases the necessity of forti~ying the main avenues of approach.
The Paixhan gun adds to the efficiency, and consequently to the value,
of fortifications; for the fire of large shells is more formidable to the
timbers and rigging of a ship than to the masonry of a fort, and a
steam vessel must expose a larger surface subject to injury than a sail
vessel of the same class.
The report of the Secretary of War, in answer to a resolution of
the House of Representatives of the 3d of March, 1851, containing
the views of the chief engineer of the army and other officers of that
corp~ and of the navy, presents the whole subject under consideration
so fully, that it is not deemed necessary to add more on this occasion.
The action of Congress at its last session is considered indicative of
the intention to continue this system of defence, and gives reason to
hope, that the appropriations asked for at this session for the further
pro ecution of these works will not be withheld.
The exposed and defenceless condition of the Pacific coast claimed
and received the early att ntion of the department, and prompt m sures were taken for the application of the appropriation made at the last
s sjon of Congress for the d fence of the harbor of San Francisco.
But the minute examination rcqui ite before the commencement of
th work~, ancl tfic inquiri t b made a to the places of supply and
the means of procuring material., ~ave limited operations to the preliminary preparations for c n. truct~on, _uch as erecting the requisite
accommodation for ' rkm n, levelhng 1t , and making the detailed
urveys for th £( rtificati n .
At the last ses i n f ongress an appropriation of $150,000 was
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made to ascertain the most practic8 ble and economical route for a railroad from the Mississippi river to the Pacific ocean; and the act
required that the several reports relative to the explorations should be
laid before Congress on or before the first Monday of February, 1854.
The time allowed, and the money appropriated, it is feared, will
prove insufficient for the complete solution of this important problem.
A vast extent of country was to be accurately surveyed, and numerous
lines, thousands of miles in extent, to be examined; and it is hardly,
therefore, to be hoped that such data can be collected as will satisfactorily answer the question proposed. But it is confidently believed
that much information will be added to the stock previously possessed,
pe~haps enough to determine the practicability of the proposed enterpnse.
The following general sketch of the country to be explored will give
some idea of the magnitude of the examination required:
The western portion of the continent of North America, -irrespective
of the mountains, is traversed, from north to south, by a broad elevated
swell or plateau of land, which occupies the greater poition of the
whole space between the Mississippi river and the Pacific ocean. The
crest of this plateau, or the water-shed of the country, is nearly midway between the Pacific coast and the Mississippi. It may be represented on the map by an undulating line traced between the headwaters of the streams which flow eastward and those which flow
westward. It divides the whole area between the Mississippi and the
Pa~ific into two nearly equal portions-that on the east being somewhat the larger. This crest of the water-shed has its greatest elevation
in l\fexico; and thence declines to its lowest point about the latitude
of 32°, where it has a height of about 4,500 feet, between the
waters of the Rio Grande and those of the San Pedro, a tributary of
the Gila. From this parallel It increases in altitude northward, and
reaches its maximum near the 38th parallel, where it is about 8,000
feet high. Thence it declines as we pass northward; and, in latitude
42° 24', it has an elevation of, say 7,000 feet; and in the latitude of
about ~7° it is r_eported to be ~t least I ,000 feet lower. The heights
here given are those of the lowest passes over the crest or water-shed
of the great plateau of the country, and not those of the mountain
p eaks and ridges which have their base upon it, and rise, in some
cases, to the height of 17,000 feet into the region of perpetual snow.
The slope of the plateau, on the east a nd south, towards the Mississippi_ and the Gulf of l\!Iexico, is comparatively gentle; and in
Texas 1s by several steps, of which the highest is that known by the
nD:me o~ the Llano estacada, or Staked plain. It is traversed by the
M1ssoun, the Platte, the Arkansas, and other large rivers which rise
~mong the mountains near the crest, and flow eastward and southward
m chan~els sunk beneath the general surface level of the plains.
In latitude 42°, near the source of the Platte, it has an elevation of
about 5,000 feet above tide; and in the same latitude on the Mississippi, about 1,000 feet. Towards the sources of the Arkansas, in
latitu~e ~6~, it. has a height of 4,000 feet; and in the same latitud~ on
the J.\III SSISSippi, 275 feet. These elevations give an average dechnaPart ii-2
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tion, eastward, to the whole plain, of about four and a half feet per
mile, and southward of about two and a third feet.
The crest of the plateau, and nearly the whole of its western portion to the Pacific, is occupied by a great mountain system-the continuation of the Andes of South America. Tt has a variable breadth,
narrowest, within our possessions, near the Gila, in latitude 32°, where
it has a width of about 500 miles, and attains its greatest expansion in
the parallel of 40°, where it occupies a space of about 900 miles. On
this mountain base, as has been said before, are situated a series of
elevated peaks, ridges, and ranges. Those on the eastern side are
nearly continuous for about 900 miles, and known by the name of the
Rocky fnountains; those on the western side are perhaps less continuous, though equally elevated above their base, and designated as
the Sierra Nevada, Coast Range, Cascade mmmtai ns, &c. The whole
space between these extreme ranges is occupied by high peaks, and
in various directions by a series of ridges, including elevated valleys,
and forming great basins, having no outlet to the sea. The most important of these is Salt Lake basin, having an elevation of 4,100 feet.
This mountain r egion is not, as is frequently supposed, a single
chain, but a system extending from a little east of the crest of the waters bed to near the shores of the Pacific, and occupying about one-half
of all the space between the Mississippi and the Pacific ocean. The
position of this belt of mountain region, stretching from north to south,
gives rise to a peculiarity of climate and soil. Fertility depends principally upon the degree of temperature and amount of mois~ure, both
of which are much affected by increase of elevation ; and the latter,
also, depenJs on the direction of the wind. The upper or return current of the trade wind, flowing back\vard towards the northeast, gives
a prevalence of westerly winds in the north temperate zone, which
tends to spread the moisture fi-om the Pacific over the western portion
of our continent.
These winds, however, ascending the w·estern slope ofthe mountain
ridges, are deprived of their moisture by the diminished temperature
of the increased elevation; and hence it is that the plains and valleys
on the eastern side of the ridges are generally parched and barren, and
that the mountain system , the highest chain of which, kno\vn as the
Rocky mountains, by presenting as it were a screen against the moisture with which the winds fi·om the west come laden, has for its eastern margin a sterile belt, which probably extends along th e whole
r anae, with an average width of about 250 miles.
These general views, derived as they have been from imper£ ct data,
may yet serve to give some idea of the immense magnitude of the work
necessary to constmct a rail way from the Atlantic to the P acific. No
·work for artificial communication has ever exceeded it in extent and
phy ~ical difficulty. Its execution, how ver, is within the means and
power of the American p eople. The degree of practicability, and the
comparative economy and eligibility of routes, cannot be determined
without accurate in trumental urvey.. An error in the selection of
the route may involve the useless ex:Pendi.turc of many millions, and
the ultimate value of the \vork; for th1 chmce should not depend alone
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on apparent ease of construction, but also upon the productive character and general resources of the country through which it passes.
From the foregoing sketch, it will be perceived that the lines of exploration must traverse three different divisions or regions of country
lying parallel to each other, and extending north and south through the
whole of the western possessions of the United States. The first is
that of the country between the Mississippi and the eastern edge of the
sterile belt, having a varying width of from 500 to 600 miles. 'l'he
second is the sterile region, varying in width from 200 to 300 miles;
and the third, the mountain region, having a breadth of from 500 to
900 miles.
Explorations show that the surface of the first divi~ion~ with few exceptions, falls in gentle slopes from its western boundary to the Mississippi at the rate of about six feet to the mile, and that it offers no material obstacle to the construction of a railway. It is, therefore, west
of this that the difficulties are to be overcome. The concurring testimony of reliable observers proves the second division, or that called
the sterile region, to be so inferior in vegetation and character of soil,
that it has received, and prohably deserves, the name of the desert.
The construction of a railway through this region will he attended with
obstacles which, though not insurmountable, will be scarcely less difficult to overcome than the elevations in the mounlain passes of the next
division.
Report also gives the character of extreme sterility to much of the
country embraced in the mountain region; yet, in the conflict of opinion
on this suhj ect, and amid the variety of accounts which have been given
of it, doubts have arisen in the minds of many as to tbe possibility of
the existence of such extensive regions within our possessions unsuited
to the purposes of man. To settle this question, with which the construction of a railway is intimately connected, the parties have been instructed to collect all the facts which may have a bearing on the capacity of these regions to support human life.
It was necessary, before determining what routes should be explored,
to examine the information which had .already been obtained. Only
three parties had extended their explorations with proper instruments
from the lYiississippi to the tide-waters of the Pacific. The first and
most northern was by the way of what is called the South Pass and
the Sierra Nevada. Th e second, through Santa Fe, the copper
mines , and along the Gila; and the third, by the way of the Zuni river
and the Colorado.
Other surveys have been made with barometric levels over detached
portions of the region to be explored. The information thus obtained,
thoug~ limited, is specific as fax as it goes, and gives just ideas of the
elevatiOns and other obstacles to be surmounted. lYiuch valuable and
reliable information has also been furnished by the :Mexican boundary
survey.
The explorations of L ewis and Clarke, who crossed to the Pacific,
and those of Colonel Long, while they throw much light on the general
geography and topography of the country, and have served to indicate
the routes to be explored, do not give profiles of the regions passed over.
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Reports from traYellers, who have gone over the continent entirely
without instruments, are as various and conflicting as the routes themselves, and eYen of the same route totally different accounts are given.
Any information other than that based on accurate instrumental measurement, though it may be of some importance in indicating routes to be
surveyed, is of little value in determining the question of a railway. It
is necessary for this purpose to have well-determined facts and not
vague impressions.
The expedition of Lewis and Clarke showed thp, probability of a
considerable indentation in the crest of the water-shed of the continent
near the forty-seventh parallel of north latitude, and indicated the possibility of a railway route in this region, from the head-waters of the
tributaries of the Missouri across to those of Clarke's river.
The party first organized under the act of Congress was the one to
explore this line, which claimed the earliest attention, from the known
severity and length of the winter, and the necessity of commencing
operations early in the year. It was placed in charge of Governor
Stevens, of Washington Territory, who was directed to operate from
St. Paul's, or some eligible point on the Upper Mississippi, towards
the Gr('at Bend ofthe Missouri river, and thence on the table land between the tributaries of the Missouri and those of the Saskatchawan,
to some eligible pass in the Rocky mountains. A second party, commanded by Captain McClellan, under the direction of Governor Stevens, was directed to proceed at once to Puget sound, and explore the
passes of the Cascade range, meeting the eastern party between that
ran ge and the Rocky mountains.
Taken jn geographical order, the next survey directed to be made
was that entrusted to Captain Gunnison, corps topographical engineers.
He was instructed to explore the route near the thirty-eighth parallel
of latitude, by the Huerf~mo river and Coochu-to-pa, or some other eligible pass, in to tbe mountainous region of the Grand and Green rivers,
and westwardly to the V cgas of Santa Clara and Nicollet's river of the
Great Basin ; and thence northward to the vicinity of Lake Utah. Reliable information, furnished by persons who had been extensively connected with the western explorations of the government, gave such assurance that no railway pass could be found north of ·K ern river, into
either the a cram nto or San Joaquin valley, that it was 1~ot deemed
proper to exp nd any part of the limited means appropriated in such
a . search; and having learned that the Mormons of the Great Salt
Lake were making a survey for a railroad from their settlement to
Walker's pass, Captain Gunnison, whose former intercourse with their
engineer wou~d enable him to obtain whatever information he posses eel, was chrected to procure a report of that survey, thus connecting
his line wi!h the survey ordere~ to b~ made n ar the thirty-fifth paraJlel.
Postponmg for future operatJOliS, 1f further surveys shall be ordered,
the e:xploration of a route fi·om alt Lak acro."s the ~ ierra Nevada to
the valley of the acramcnto, Captain Gunnison was directed tor turn
from the Great Ba. in through the. Timpanago canon, or other passes,
and aero the W ber and B ar nYer ~ , by the coal basin, to such point
of disbandment as his discretion might direct.
The next line is that near the thirty-fifth parallel, which is in charge
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of Lieutenant Whipple, of the corps of topographical engineers. He
was directed to ascend the valley of the Canadian river, to pass round
tbe mountains east-of the Rio del Norte, and enter the valley of that
river at some point near Albuquerque ; thence to extend his explorations west through Sierra Madre and the mountains west of the Zuni
and Moqui countries, to the Colorado of the west; and, proceeding in
tbe direction of vValker's pass, to continue his survey by the most direct and practicable line to the Pacific ocean. Much testimony in
favor of the practicability of this line indicated it as a proper route for
exploration.
Another line further south is that suggested by the surveys of lVIajor
Emory in 1846, and those of the boundary commission of the last two
years. This may be called the line of the 32d parallel. It passes
around the extremity of the Guadalupe mountains of Texas, in about
latitude 31°, and crosses the Rio Grande near Dona Ana, or Frontera,
in about latitude 32°, and thence follows the table lands west to the
San Pedro river, and thence along the Gila river to its mouth. A portion of this line passes through the territory of Mexico, and another
portion is north of the line of operations of the boundary commission,
and consequently these were not included in the boundary survey.
The gaps thus existing in this line are to be filled up by the survey of
Captain Pope, and that under the direction of Lieutenant Parlee, both
of the corps of topographical engineers. The instructions to the
latter were not given until recently, because the survey with which he
is charged requires a part of the line to be run within the limits of
Mexico. The Mexican government have, however, removed the difficulty, by granting authority to the United States to make all explorations necessary to determine the practicability of a railway route in
this region.
Several partial routes on the Pacific side, to connect, as before described, with those from the east, were directed to be surveyed by
Lieutenant ·williamson, of the corps of topographical engineers. He
was instructed to examine all the passes eastward, from the valley of
the San Joaquin and the Tulare lake, and subsequently to explore
Walker's and other passes which exist in the high range of mountains,
apparently the southern continuation of the Sierra Nevada. The
experience of almost every party which has crossed the continent
shows the necessity of fitting out a separate party, on the shores of
the Pacific, to explore the Sierra Nevada, and the other elevated
ranges near that coast. Parties reaching these great barriers fi·om the
Atlantic side are too much fatigued and exhausted to make elaborate
surveys. It is also necessary that these parties should commence operations early iu the spring, in order to complete the field work before
the heavy snows interrupt progress.
Copies of the instructions given to all the parties are hereto appended. From these it will appear that the officers of the different expeditions have been directed to observe and note all the objects and phenomena which have an immediate or remote bearing upon the rai~way,
or which may serye to develop the resources, peculiarities~ and ~hmate
of the country. For this purpose they have been supphed With full
sets of instruments for determining the latitude and longitude of places,
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the courses and distances of the routes, and the topography of the
country on either side, within accessible distances; with the means of
ascertaining the variation of atmospheric pressure, nd other meteorological phenomena; and two of the parties with instruments to determine the direction and intensity of the magnetic force. They have
been instructed to observe the prevailing direction of the wind,
the amount of rain, the degree of tP-mperature and humidity of the
atmosphere. They are also required to report on the geology of the
country, to gather specimens of the different rocks and soils, to make
collections of the plants ancl animals, and to collect statistics of the
Indian tribes vvhich art:> found in the regions traversed. The information which will be derived from this series of observations will be of
much value in establishing the capacity of the country to sustain population and furnish articles of commerce. The astronomical observations are indispensable in fixing the geographical position of the principal points of the route, and for improving the map of our western
possessions. The magnetic observations are of importance, in accuTately tracing the line between the points determined by astronomica 1
observations. It' is well knowiJ. that the magnetic needle has an irregular and sometimes fitful variation, amounting to a difference of
eighteen degrees between Washington city and the western coast of
Oregon, and the law by which this variation is increased or diminished
has not been ascertained.
The meteorology of the country has a direct bearing on the question
of the construction of a railway. The amount of snow which will
probably be found along the route should be ascertained, and this will
depend on the tempP-rature and humidity of the place. As we advance
to the north the amount of vapor diminishes, and hence the quantity
of snow which falls will be less; but, on the other hand, it will lie
longer, on account of the diminution of temperature. It was therefore
deemed proper tlmt the hygrometrical state of the atmosphere should
be measured by suitable instrumeuts, and the mean temperature ascertained by thermometrical observations of the soil at a few feet below
the surface.
A know ledge of the geology of the country is important, as affording
essential data relative to the construction and use of the railway. It
teaches, in advance of an expensive experience, the obstacle which
will be presented by rocks to be excavated, and their fitness for use in
masonry, and discloses the presence of sand, which may drift over the
track, or damage the rubbing parts of the machinery. From the character of the geological formation is to be inferred the probability of
the exi~tcnce of coal; and, from the dip and strata of the rock, the
feasibility of procuring water by artc ian \-x..·ells for the usc of the
enmncs; and whcth ' r or not the supply may be extended beyond thiR
want, and happily <.>rve for the irrigation of the land. Should this last
result be obtained, it would furni. h them <ms to convert a sterile -vvaste
into a fertile r gion , and add to the power and wealth of the LJnitccl
tatrs, by extending their settlements in a continuous chain from sea
to s a.
hservation were directed to be made as to the zoology and botany
of the country, which enter into the question of the choice of routes,
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because they are indicative of the capacity of the country to sustain
life and furnish materials for construction.
Allusion has been made to the inadequacy of the appropriation for
surveys to ascertain the best route for a railroad from the :Mississippi
river to the Pacific ocean. In determining the route of ordinary railroads through thickly-settled countries, of easy access, one-half per
cent. on the actual cost of construction is not considered too liberal an
allowance for the preliminary surveys; and therefore it cannot be expected that the best line of a road which has been estimated to cost
one hundred millions of dollars can be located, through an uninhabited
and comparatively unknown region, for one hundred and fifty thousancl
dollars.
There is but little doubt that the best line which can be chosen will
present a combination of nearly all the obstacles which have up to
this time been successfully encountered by the art of the engineer,
and that any haste or negligence which should cause an improper location of the road to be made must lead to consequences which would
endanger the success of the whole enterprise.
A striking illustration of the value of opinions not based on instrumental survey is presented in the developments made by Lieutenant
Williamson's exploration of Walker's pass. It will be remembered
that this famous gap was considered a fixed point, and the various
speculations on routes, differing in everything else, generally concurred in tending to Walker's pass. Recent information from Lieut.
Williamson establishes the fact that this pass is impracticable for a
railway.
.
The information which has been received from the parties now in
the field is too limited and imperfect to justify an opinion on the question proposed by the act of Congress. When the reports of these parties shall have been received, or at the date prescribed by Congress, it
is my purpose to submit a condensed statement and map, exhibiting
all the reliable information possessed, with profiles annexed of all instrumental surveys which have at any time been made, and which
serve to answer the inquiry contained in the act of appropriation under
which surveys are now in progress.
If I seem to have pressed the magnitude of the obstacles to a successful execution of the contemplated work, it has not been to suggest
the abandonment of the undertaking, but only to enforce the propriety
of much caution in the preliminnry steps, and the necessity fcJr concentrating all the means which can be made available to the completion
of so gigantic a project.
Preconceived opinion or prejudice, personal interest, and sect;onal
rivalry, must be held subject to the developments of instrumental survey, anJ subservient to the purpose of fin al success, or the result to be
anticipated is failure. And when from the consideration of the magnitude of the difficulties to be overcome we pass to the importance of
the effects to be produced, there is enough to sustain patriotism in the
sacrifice of any personal or local interest which may be involved. Its
commercial and agricultural advantage, its political and military necessity, have atlractecl the attention and excit~d. the inte~est of our
whole country. Congress has, by its appropnatwn, mamfested the
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purpose to obtain such information as will secure a proper location ot
the road. The nece~sity for more rapid means of communication has
been referred to in other parts of this report when treating of the defence of our southern boundary, the western terrhory, and the Pacific
coast. Duties and interests of vital importance, other than these, arise
in the consideration of the construction of a railroad to the Pacific,
but, as they do not fall under the charge of this department, I have
not attempted to present them; nor have I deemed it proper, in this
communication, to offer my views as to the means or the mode by
which the general government may constitutionally aid in the attainment of the contemplated object.
The absence of navigable streams in a large portion of our recently
11.cquirvl territory, and the existence of the vast ariel and mountain
rcgiom, already described, have entailed upon the government a very
heavy charge for the transportation of supplies, and for the service of
troops stationed along our new fi"ontier, and operating against the
predatory and nomadic Indians of those regions. The cost of transf)Ortation within that country, for purposes connected with military
defence , amounted in the year ending June, 1853, to $451,775 07.
The modes of transportation now uscd-wogons drawn by horses,
mules, or oxen-besides being very expcn~ive, are necessarily circuitous in the routes travelled, slow, and generally so unsatisfactory as to
prompt inquiry for means which may be attended with better results.
In any extended movement these wagon trains must depend upon grass
for forage, and their progress will seldom average more than twelve
miles per clay. It often happens, in traversing the country just referred
to, that long spaces are encountered. in which there is neither grass nor
water; nnd here the consequence must be, severe privation and great
destruction of the animals employed, if not the failure of the objects of
the expedition. These inconveniences arc felt in all movements between the distant posts of that section, and seriously obstruct, sometimes actually defeat, the pursuit of the mounted Indian~ of the plain,
who, by their intimate knowledge of the places where the small supplies of water and grass are to be found, are enabled to fly across the
most arid region, after having committed depredations on our frontier
population, or upon the trains of merchants and emigrants.
Beyond the difficulties here contemplated in connexion with transportation to the interior, it is proper to look to those "\vhich would orisc
in the transportation of supplies for the defence of our Pacific coast in
the contingency of a war with a maritime power. Our experience has
been confined to a state of peace, and to the use of routes of cnmmunication which pas. beyond the limits of our territories. Reasoning from
the difficulti which have be<!n ncount red in supplying points where it
was necc sary only to traverse a part of the space which lies between
the Pacific coa. t and the point~ of upply, it may be claimed as a co elusion that it waul not be practicn ble, with the means now possessed,
to end across the continent the tro p., munitions, and provisions which
would be required for the de£ nee of th >acific coast. A railroad,
, uch as ha~ been cant mp1ated, to conn ct, by the most eligib]e route,
th ~i .... issippi river with the Pacifi cean, would but partially remov
th difficulty. It would serve to transport troops and to supply depots
4
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along the route and at the extremity of the line, but there would still
be a va8t region of the interior too remote from its depots materially to
feel its effect.
On the older continents, in regions reaching fi·om the torrid to the
frozen zone, embracing arid plains and precipitous mountains covered
with snow, camels are used, with the best results. They are the
means of transportation and communica6on in the immense commercial
intercourse with central Asia. From the mountains of Circassia to the
plains of India they have been used for various military purposes-to
transmit despatches, to transport supplies, to draw ordnance, and as a
substitute for dragoon horses.
Napoleon when in Egypt used with marked success the dromedary,
a fleet variety of the same animal, .in subduing the Arabs, whose habits
and country were very similar to those of the mounted Indians of our
western plains. I learn, from what is believed to be reliable authority,
that France is about again to adopt the dromedary in Algeria for a
similar service to that in which they were so successfully used in Egypt.
For like military purposes, for expresses, and for reconnaissances, it
is believed, the dromedary would supply a want now seriously felt in
our service; and for transportation with troops rapidly moving across
the country, the camel, it is believed, would remove an obstacle which
now serves greatly to diminish the value and efficiency of our troops on
the western frontier.
For these considerations it is respectfully submitted that the necessary provision be made for the introduction of a sufficient number of
both varieties of this animal, to test its value and adaptation to our
country and our service.
In connexion with the means to be adopted, to overcome existing
difficulties in the transportation of troops and army supplies, I fnrther
invite your attention to the condition of Fort Yuma, at the junction of
the Gila and Colorado rivers. It is now supplied from San Diego,
by the overland route, at enormous expense.
Attempts have been made to send supplies through the Gulf of California and the Colorada river; but the latter, by reason of the shoals
at its mouth, not being practicable for sea-going vessels within a considerable distance of our southern bounU.ary, it becomes necessary, at
some point within the limits of Mexico, to transship on light-draught
boats, or to haul the stores acros~ the Mexican territory. The importance of possessing a port for this purpose is too apparent, under existing circumstances, to require or justity explanation.
The works of harbor and river improvement have made satisfactory
progress during the past season, under the direction of the chiefs of the
two .corps ~f engine~rs; .to whose reports, herewith submitted, I refer for
partlC~lar mformatwn m regard to them. These reports .have b~en
made m more than usual detail, in order to embrace the mformatiOn
which the Senate, by a resolution passed the 3d of March last, requested
the department to transmit with the annual report.
The appropriations for these works having been made in August, 1852,
the arrangements for executing a large majority of them had been J:?~de
before I entered upon the duties of this department. In. determ1mng
upon the few plans that have been submitted to me, my vww has been
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that such only shoulcl_be adopted as could be executed with the existing appropriations. 'the general provision in regard to these works is
a simple direction to apply a certain sum to a specified object, without
any intimation of an intention on the part of Congress to make further
appropriations, and I deemed it to be impmper to expend those appropriations in commencing works on a scale which the department has
not means to complete, and which must in a great measure be lost, unless Congress make further appropriations for them. These views,
however, were not held by the department when most of the works authorized by the act of August, 1852, were planned; but the mode, extent, and cost of the several improvements, seem to have been considered as matters of discretion, and the plans adopted for their execution do not appear to have been governed in regard to cost by amounts
of the appropriations, but would require for their completion large additional grants, amounting in some cases to almost tenfold the original
appropriations. In some cases corporations and associations of citizens
have come forward with offers of voluntary contributions in aid of the
appropriations made by Congress; but as it was not deemed competent
for this department to receive money from such sources, either by way of
loan or gift, a regulation was adopted, under which States, cities, corporations, or individuals, desiring to aid any work, are permitted to
construct portions of it under the direction of the officer in charge, who
superintends their operations, and audits the accounts for work done,
for payment by the contributing parties, but does not receive the
money, or assume any control whatever over it. Such parties, moreover, have been distinctly informed that they were to have no claim
whatever upon the government for reimbursement ofthe expenditure
thus made by them.
In the prosecution of these works of internal improvement, the department has encountered some of those difficulties which were to be
expected from the indefinite nature of its powers in regard to them. In
a recent case, the right of the United States to a pier erected for the
improvement of a harbor was disputed by the riparian proprietors.
The pier, which had originally abutted on their lands, caused an accretion which followed its extension far into the lake, and these parties,
who were entitled to the accretion, claimed the pier also, as attached
thereto. The United Stat~ having possessed no title to the submerged
soil, or other jurisdiction than that claimed by the general governmeut
over navigable waters, the question involved tbe power to preserve the
work. In another case, the improvement of the navigation of a river
entirely within the limits of a 1 tate, and :fi:Jr which an appropriation had
been made by Congress, was found already to have been undertaken
by a company under a State charter granted for that purpose. It happened, in both cases, that circum tances exi ted which rendered an accommodation ea "'Y ; the riparian proprietors, wanting the pier only for
a wharf, were content to hold po . e .ion under the government, waiving
the question of title; ancl th navig~tion company were w~lling that ~he
~ppropriation should be expende~l m furtherance of the ?bJ ct for whiCh
1t was made, the plans of operatiOn fortunately con urnng, so that satis~actory terms were agr ed upon. I~ i"' manif4 t, however,. that casE's
m1ght readily occur, and probably w1ll occur, where the mtercsts of
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opposing parties cannot be brought into harmony; and I do not feel that
the government is acting prudently in expending large sums upon objects which may be converted to individual profit.
Referring to the earlier action of the government upon this subject,
we find, in ~everal statutes prior to 1823, the cession of jurisdiction
made a condition precedent to the construction of particular works of
harbor improvement; and it appears by the language of the act of May
7, 1822, (3 Statutes, 699,) that such cessions were understood to be necessary in all cases, but the requirement was thereafter discontinued,
and the practice of obtaining cession of jurisdiction ceased also.
Subsequently, in view of the danger of eviction from public works
after the expenditure of large sums of public money upon them, a joint
resolution, approved September 11, 1841, required that no public
money be expended upon any site or land thereafter purchased for armories, arsenals, forts, fortifications, navy yards, custom-houses, lighthouses, or other public buildings whatever, until the written opinion of
the attorney general shall be had in favor o£ the validity of the title,
and also the consent of the legislatnre of the State in which the land lies
shall have been given to the purchase. But, so far as I am advised,
this department has not construed this act to apply to the sites of structures for the improvement of harbors or rivers, or deemed it necessary
to purchase land, either with or without the consent of the legislature
of the State, for any such purpose.
The legislation of Congress, and the past action of this department,
both having necessarily received the approval of each President under
whose administration they occurred, did not leave me at liberty to regard .it as an open question, whether or not the act does properly include within its meaning such constructions as are made for the protection and improvement of harbors and rivers. To guard against the
conflict of jurisdiction, which may equally arise on the site of a pier, a
jettee, or breakwater, as upon that of a fort, dock-yard, or custom-house,
and warned by recent experience of the probability of such occurrence,
it is submitted whether future appropriations, if any shall be made for
such constructions, should not be subjected to the requirements of the
act of 1841 above referred to, and the conduct of the government thus
be made to cerrespond with its earlier action, and conform more strictly
to the provisions of the 8th section of the 1st article of the constitution
in relation to the purchase of places for the erection of forts, magazines,
arsenals, dock-yards, and other needful buildings.
The difficulties here referred to would be readily avoided by adhering to the practice of the e<:J.rlier period of the government, in giving
the consent of Congress to the laying of tonnage duties by the States
for works of internal improvem ent, or by pursuing the policy recommended by President ·Monroe, and restricting the appropriations to
works to be commenced and executed under State authority. The
barrier thus sought to be interposed by President :Monroe rested on a
distinction which seems soon to have been forgotten or disregarded; and
in 1848 President Polk endeavored to restore the government to its original policy, proposing, as a substitute for appropriations from the public treasury,_ that by State l~gi slation, and with the consen~ of qongress,
tonnage duties should be laid for purposes of harbor and nver Improve-
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ment. This mode, than which none could be more equitable, none
more con . . i ~t nt with that principle of equal burdens and ?enefits _to
ev ry ection which pervades th constitution and charactenzes all 1ts
provi ·ions, would certainly avoid that conflict of jurisdiction to which
attention has been invited, and in all places having a considerable commerce, subject to the imposition of tonnage duties, would be entirely
adequate.
.For the protection of ships-of-v;rar and of commerce from storms and
the attacks of hostile fleets, lake and seacoast harbors of refuge are
essential adjuncts to other means of national defence, and intimately
connected with the maintenance of a navy. As such harbors would
sometimes have little or no commerce, and then special duties and taxes
could not be made available :fi>r their improvement and protection, it
would be requisite in such cases to treat the constructions as government
works, and to acquire the right of soil and jurisdiction over the site.
The public right of use of all the navigable waters of the United
States belonging equally to all their citizens, and som<? of the rivers of
our country washing many States, and consequently not subject to the
jurisdiction of either, these national highways bear peculiar relations, as
such, to the powers and functions of the general government. Its dependence upon th m for the transportation indispens::J ble for the defence of the fi·ontiers, and the other vast interests which are involved,
are so well known that it cannot be necessary to enforce or elucidate
them.
In considering these necessities and interests, one is forcibly reminded of the change which has occurred in the condition of our country since the date "\vhen the Union was founded.
PopulatiOn and commerce are no longer confined to tide-water and
the neighborhood of the seacoast, but the unexplored wilderness has
become the seat of populous tates and of commercial cities. The application of steam to river navigation has borne the tide of commerce
for thousands of miles beyond the tide of the sea ; and a case is herein
presented which the framers of the constitution could not have anticipated or specifically provided for.
If the enjoyment of this public right, and the interest and convenience of the general government, shall be deemed sufficient to warrant
further operations for the removal of temporary and accidental obstructiow in their natural channels, additional appropriations will be required
for the expenses of the steam dredges and snag-boats; but if Congre s shall decide to discontinue their employment for this purpose, it
will be advisable that directions should be given to dispose of the boats
and other means which have been provided for their use, before deterioration and decay shall have rendered them valueless.
Within a few years past an unusual number of suits have been
brought against officers of this department, some being actions for damages for acts done by officers in the performance of their duty, and
others attacking the title of the governm nt to public property of great
importance, or involving right of more or le s cons quence. It has
boen usual, when t?e departme~t ~a mployed cou_n~ l, to eng:age in
preference the serv1c s of the d1stnct attorn ys ; but 1t 1 not the1r duty
to attend to such suit , and it is therefore necessary to make special
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c-ontracts with them, in the same manner as if they were not in the
public service, and to pay their fees from the contingent fund of the department. It would, in my opinion, be for the public interest that the
district attorneys should be required by law to take charge of all suits
involving the interests of this department; and that their fees for such
service being regulated by law, should be audited and settled by the
proper accounting officers.
.
The survey of the lakes, as it progresses, continues to afford results
of practical usefulness.
No appropriations for military and geographical surveys west of th e
1\Essissippi have been made for some years past; but with the remains
of form er appropriations, some explorations, promising results of much
value, have been undertaken. It is to be hoped that Congress will concur in the expediency of continuing these appropriations, which have
afforded the means of obtaining that general information respecting the
interior of the continent which is so necessary to the government, and
of such essential advantage to the population now spreading itself over
those territories.
Contracts have been made for the continuation of roads in Minnesota,
agreeably to the provisions of the act of January 7, 1853, making appropriations therefor. An act of the same date directs the construction
of two military roads in Oregon. Each of these was placed in charge
of a compet.c,nt officer, with instructions (copies of which are annexed)
to locate ancl mark the line of the road as speedily as possible, and so
to direct his operations as to secure a practicable wagon road for the
benefit of the fall emigration and other travel. The commencement
of one of these works w as delayed by the difficulty with the Rogue
River Indians; but a contract was made for rendering the other, from
\Valla Walla to Steilacom, passable by the J 5th of October last, and
it is presumed its conditions have heen fulfilled.
By the third section of the law approved J.\.farch 3, 1853, it is enacted,
"that the Secretary of War be directed to report to Congress whether,
in his opinion, it would not be more economical, proper, and advisable,
to cause all th~ arms of the U ni.ted States to be .{Ilade by contract."
In complying with this requirement, I shall exclude all political considerations involved in the question of manufactures by the general government; and, as I suppose was intended, confine the expression of opinion
to the relations the subject bears to t~e military service, and to the relative merit of the existing system, and that of contracting for the manufactur e of all arms. Viewing the armories as a part of the military
prepara tions for the common defence, it is deemed essential that they
~hould be under the control of theW ar Department, and advantageous ,
1f not necessary, that such establishments should exist under the charge
of competent and experienced officers of the army, to the end that
a uniformity may be obtained, and all the improvements and efHcicncy
secured, which professional zeCtl and skill would seek and produce.
To this, the exis6ng state of the case, as a standard, I have referred
the proposition to make all arms by contract, and have reached the
following conclusions :
. .
1. As to the economy of the measure. Under a proper admmistration of a national armorv, it is believed that arms can be obtained
.J
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cheaper by government .manufacture than by .contract. Labor and all
materials may be obtamed upon as good 1f not better terms by the
public than by private armories, because of the greater promptness
and security of payment. The permanence of employment must constitute an inducement to workmen to enter the national workshops.
But suppose these things to be equal, and the disadvantage cannot
certainly be on the side of the government, it follows that the original
cost would not be greater in the public than in the private armory. To
tbis, in the case of the government manufacture, there is nothing to add;
but in the case of the private contractor there must be a profit on the
manufacture, not only sufficient to cover the interest on the investment,
but also the hazard which will attend a contract necessarily made for
a short p eriod. Experience has established several facts which seem
to my mind conclusive as to the economy of the present mode of manufacturing small arms.
Since tlw year 1840 the cost of making
muskets has been so much reduced as to exclude competition, and no
contracts for them have since that year been made. The price
paid for those then contracted for was as high as $16 25 for some,
and not less than $14 50 for the residue. At the nationRl armories the
prices averaged about $10 ·for mu skets. Since 1840 1he contract
price .fi)r rifles, based on the cost at the national armories, h as been reduced from $14 50 to $11 622- each, which exceeds the cost of that
arm at H arper' s F erry armory, during the last fiscal year, by $1 60.
Without the practical knowledge ofthc actu al cost of manufacturing
arms now secured to the government by th e results at th e· national
armories, there would be no standard for determining proper rates for
contracts, and without the means which these armories atford to supply the wants of government, there is reason to believe it might be
subjected to extraordinary prices for arms required from time to time.
2. As to the propriety of the measure. It is b elieved that national
establishments for the manu:k'lcture of arms are necessary, to improve
their models and to keep up the sta nd ard of materials and workmanship. Whilst the interest and professional reputation of an officer of
the army in charge of a national armory \Voulcl impel him to introduce
all improvements, his military assoc iations would lead him to learn,
and his military experience teach him, the val ue of new modifications ,
made either in his own or other countries. On the other hand, the
intere ~t of the private contractor would be to reproduce indefinitely
the mouel originally furni shed to him; been use every change would require either the abandonment of his tool:;, machinery, &c., or a. modification to adapt them to the manuG.tcturc of the improved model. For
this rea~ on, and also because his workmen \Yould be less expert upon
a new modification than upon a form to which they were accustomed,
everT chancre w uld be to the contractor an evil in which he would
see in ·eas~d trouble and dimini hod profits.
The national armori ar al:-;o neces ·.try to keep up the standard of
workmanship and fini,.,h in the contract e:-;tabli ·hmcnts. The arms
made by contract are ·u bjPct d to in.·p ·ction hy workmen detached
fi·om the national armories for that purpose. Tb ese in:::pectors, whe n
not Pmployed in the contract erv ic , rr . ume th ir po ·itions nt the
national armories, and return to each contract inspectiOn with a
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refreshed recollection of the standard of excellence of the government
work. This advantage would be lost if all arms were made by contract; and the tendency would be steady deterioration by the slow and
imperceptible sinking of the standard, instead of the improvement
which has resulted fi·om the furnishing of new models and constant
improvements in the government manufactures, to which the inspectors require the contract arms to conform.
3. As to the advisability of tne measure. If the views taken under
the two other heads be correct, it follows that it would not be advisable
to make all arms by contract. Neither would I think it wise to restrict
the manufacture of all arms to the national armories. Pistols, for instance, are now made by contract, because the number required by
government is so small that it was deemed more economical to procure
them by contract than to provide the separate machinery and tools required for their manufacture, at least until a model for that arm shall be
adopted more satisfactory than the one now in use, and likely, therefore,
to be more permanent. Also small numbers of particular arms are sometimes required; and in such cases it rpay be better to procure them by
contract than to provide the machinery required for their peculiar construction. But it is still more important that the government should
have the power to contract for the manufacture of arms in the event of
an exigency under which a greater number might be required than
the public armories, upon a scale adapted to ordinary circun:;tstances,
would be able to supply. Instead of any conflict in the use of the two
modes of supply, they are believed happily to harmonize in the production of cheap and effective firearms. In the last case supposed, the
government establishment would furnish the models to private contractors and serve as a guide to fix the price which should be paid;
whilst it would protect the government from being driven, by its necessity, to submit to extraordinary demands and perhaps injurious delays.
lt is believed that the excellence of the government manufacture has
not been quite equalled by that of private contractors, even with all the
advantage.s that now exist in supplying models and inspectdrs. Upon
examination of a report made by the commander of the arsenal, to
which the rifles used by the voltigeur regiment in the war with Mexico
were returned, it appears that of the total number, five hundred and
twenty-three, the two hundred and fifty-seven made at the national armory requirPd the repair of forty-five of their parts-the two hundred
and sixty-six made by contract required the repair of ninety-six of their
parts; showing a difference in favor of tbe government arms of more
than two to one. The case is believed to be a fair one, and to present conclusive proof of the higher standard of material and workmanship in the government arms.
It is not known whether, by the use of the term "all the arms of
the United States," it was intended to include the heavy gmB or cannon.
I will however remark, that all cannon are now made by contract,
Congress having made no provision for a national foundry; and will
take .this occasion to recommend an appropriation for that o~jcct
The JUSt admixture ?f metals, and the cas ling of bronze pieces require
much mechanical skill and no little scientific attainment. The examination of ores, .and the casting of iron into cannon, are subjects which,
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have attracted much consideration from the Ordnance department, and
present a wide field for further investigation and experiment. The
rigid inspection which such guns now receive has improved, and is
still improving, their quality ; but it is believed there would be a more
rapid advance in knowledge, and a higher standard of excellence attained, if the advantage of a national foundry were possessed.
While on the subject of procuring arms for the United States, I deem
it proper to refer to a matte~ which has heretofore received attention
and been the subject of frequ ent inquiry-that is, the establishment of a
national armory on the western waters. The propriety of having such
a national establishment in the west is generally conceded ; and perhaps one reason why it has not been done is because the two United
States armories at Springfield (Massachusetts) and Harper's Ferry
(Virginia) are sufficient for the manufacture of all the arms required by
the government, and the wants of the country in this respect do not
require a third. When the two armories were established, they were
necessarily both located east of the Allegheny mountains, because the
manufacturing facilities of the west w ere then undeveloped, and
neither the material nor the labor requisite for them was of easy procurement there. Now, however, the case is just the reverse.
Besides the more equal and equitable distribution of these nfltional
establishments, geographically, the removal of one of them to some
proper site on the western waters would be a more convenient and
economical arrangement than that now existing. It would save the
cost of transporting from a manufactory in the east all the arms required for use and distribution in the western part of the country, either
for the government or the militia of the western States. All the materials ~equired for the manufacture of arms are more abundant and
cheaper in many places of the west, where motive power, either by
water or steam, is readily attainable, and where the services of skilful
artisans are to be readily had to any desirable extent and on reasonable
terms. These considerations alone seem to render it advisable to
establish a western national armory. But when to them is added the
fact, tl)at the eastern portion of the country has, for so many years,
enjoyed a monopoly of these government manufactories, it appears to
settle the question; and as but two armories are wanted to supply all
the small arms for the United States, the removal of one of them westw ard seems the best way of effecting the object. The tools, milchinery,
and many of the most costly parts requisite for manu£1cturing, are not
difficult of transportation, and may easily and at little cost be sent from
either of the armories, and set up in suitable buildings previously constructed for the we~tern armory. The tran fer will thus leave no governm ent property behind, but the buildings which may be usefully
applied to purposes of priv(J.te manufacture, and can doubtless readily
be di, pr>. ed o£
Tb e work fi)r the extcn"ion of the Capitol, which by your order of
the 23cl of 1\Iarch was transferred fmm the D partment of the Interior
to the W a r Department, ha been pro ecuted with due diligence under
the ·pecial charge of Captain f. C: Meigs of the corps of engineers ;
and it gives me plea ure to bear t st1mony to th manner in which that
officer has discharged his duty-fully sustaining his reputation for pro-
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fessional skill, zeal, and fidelity. He was placed upon this duty April
4, 1853, and directed specially to examine into the condition of the
foundation, which had been previously laid, and minutely to inquire
into the arrangements for warming, ventilating, speaking, anJ hearing.
A thorough examination of the foundation was made by excavating
down to the soil upon which it rested: nnd by cutting at different points
into or through the masonry. The result vY3S a report that less hydraulic lime had been used than was desirable, but that the strength of
the found3tion was sufficient for tbe proposed structure. 'rhe arrangements for ventilation and hearing -vvere not flmnd satisfactory, and these
being the great objec.:ts sought in the proposed extension, certain alterations iil tbe plans were designed, and a board, composed of Professors
A. D. Bache and Joseph Henry, was commissioned, May 20, 1853, to
make inquiries upon acoustics and ventilation, as connected with the
adopted plan and proposed alteration. The board visited and made
various experiment:) in the principal public rooms of the cities of Philadelphia, New York, and Boston. After fi1ll examination of the various
rooms visited, and a discussion of the phenomena presented, they reported on the 24th of June last in favor of the modifications of the plans
for the extension of the Cnpitol as proposed by Captain l\'Ieigs.
To construct a room of sufficient dimem:ions for the House of Representatives, so as to secure to each member the power easily to
m~ke himself heard fi·om his seat at Pvery point in the room, was an
O~Ject of such high usefulness in legislation, ancl a problem of such
dlfl!cult s?lution, as to require thorough investigation, with all the aids
which science could lend; and in view of the many unsuccessful attempts which have been made in our own and otber countries to attain
that result, success will be, in addition to its utility, an object of just
national pride.
In addition to this special object, the modificatious proposed were
believed otbr;rwise to increase the convenience and facilitate the intercourse of the houses of Congress, and materially to add to t~e architectural eff(~ct of the building. As soon as the plans submitted received your approval, the consequent changes in the foundation walls
were pressed with all possible rapidity; aud the work has, since then,
been s~eadily prosecuted, without other delay than that which has 'nece~sanly resulted hom occasional interruptions in the delivery of rr:a!en·d; and these bav.e been overcome, as far as might be, by purchases
m other markets wh1ch could be made available. The stain which
appeared :upon the marble after it bad been placed in the walls created
some anx1ety, and specimens were submitted to skilful chemists for
analysis. The results gave assurance that the discoloration would disappear, and in some instances observation bas sustained thnt expectat~~n. T~is is the. mm:e gratifying, because the marble is of most beautiful qu~hty, a.nd 1t might not have been possible else\vhere to procure
.
a matenal wh1ch would have corresponded with it.
I. refer for ~urther. details to the accompanying repo:t .of Captam
Mmgs; and, With a VIew to a rapid completion of the bmldm.g, recommend to favorable consideration the estimate presented by h1m for the
fiscal year ending in 1855.
Part ii-3
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An appropriation \vas made at the last session ·of Congress for the
purpose of bringing water into the city of Washington. In order to
obtain an a mple and constant supply, from a source so elevated as to
avoid the necessity for the use of machinery, it was decided that the
water should be brought from the Great Falls of the Potomac , through
a conduit nine feet in diameter. Upon the adoption of this plan, immediate a pp1ication was made to the legislature of Maryland, in which
State the source of supply lies, f(Jr their assent to thP- proposed work,
which being given on conditions readily complied with, some portions
of the necessary land were selected and purchased, and as soon as the
season would permit, a considerable force was put upon the work. The
works are e3timated to cost rather less than $2,300,000; and when
completed ·w ill be capable of delivering nearly 70,000,000 gallons of
water daily, at an elevation of fourteen feet above the upper floor of
the Capitol. For further information and _details, I refer to the report of
the chief engineer.
I deem it necessary to invite attention to the condition of the public
building occupied by this department, which contains accommodations
for less than half its bureaus; and not being £-ire-proof, but on the contrary especially defective in its construction, does not affbrd proper security for the numerous papers and records, the loss of which would
be irreparable. This ubject has been repeatedly urged upon the attention of Congress by my predeces:5ors, and I concur. with them as to
the necessity of providing a fire-proof building, of sufficient dimensions
to accommodate all the bureaus connected with this department.
To the accompanying reports of the commanding general of the
army and the chiefs of the several branches of the military service, I
refer for full information in relation to the duties with which they are
respectively charged. For the snccess which attends the ad ministration of army affairs, we are in no small degree indebted to the ability,
experience, and good faith of these officers. The report of the commanding general exhibits the distribution and numerical strength of
the army, and shows how disproportionate our small military establishment is to the duties required of it. Professional skill, zeal, and fidelity,
have done much to compensate for the want of numbers; but the increased privation, toil, and danger, incident to a service so varied and
extensive, have greatly added to its list of casualties during the past
year.
I have the honor to be, very respectfully, your obedient servant,
JEFFERSON DAVIS.
To the PRESIDENT.
1
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INDIAN HOSTILITIES IN OREGON.
HEADQUARTERS CAMP ALDEN,

Rogue RiveT, 0. T.
SrR: On the 17th of August I received information at my residence,

in Umpqua valley, that the Rogue River Indians, assisted by the Klamaths, Shastas, the bands living on Applegate and. Grave creeks, had
united and attacked the settlements in Rogue River valley, near Jacksonville; that a number of persons had b~en killed, a large amount of
stock killed or driven off; and houses and grain burned; and that companies were being formed for the defence of the settlements and for
the purpose of a general war upon the Indians.
I promptly notified the citizens of the neighborhood, and advised
with 1\-Iajor Alvord, who was then present, engaged in the location of
t he road from Myrtle creek to Camp Stewart, and immediately proceeded, accompanied by Captain Armstrong, Messrs. Cluggage, Nickol,
and some ten others, to the scene of hostilities. On the 21st I arrived
a.t the headquarters of our forces, on Stewart creek, where I found
Capt. Alden, of the 4th infantry, who had promptly, upon the first informFttion being received by him at Fort Jones, on Scott's river, repaired
to Jacksonville with ten men of his command, all who were fit for duty,
and forthwith proceeded to take energetic measures for an active and
effective campaign, by appointing four commissioners of military affairs, and mustering into service all the volunteers for whom arms could
be procured. His force, on my arrival, consisted of companies under
Captains Goodall, 1\'Iiller, Lamerick and Rhodes, ·c ommanded by Col.
John R oss, the whole under the command of Col. Alden. These troops
had been actively engaged in scouring the country in all directions, and
had .succeeded in dr.ving the main body of the Indians to their strongholds in the mountains.; pack trains \Yere being collected in view of an
extended pursuit of the Indians, and all other preparations were being
made with the utmost despntch.
At the request of Col. Alden and the troops I assumed the command of the forces, and on the 22d, at 4 o'clock a. m., left camp for
the mountains, having divided the forces into two battalions in order
better to scour the whole country .
. One battalion, composed of Captains Miller and Lamerick's compames, under the command of Col. Ross, were directed to proceed up
~van cre~k, which eml?tied into Rogue river from the north, and contmue on, 1f no traces of the Indians were found, until the two cleUtchments ~hould ~eet at a point designated; but if the trail was found, to
follow It and bnng the Indians t o battle . At the head of the other battalion, composed of C aptains Rhodes and Goodall's companies,. com~and~d by .Col. Al~len, I proceeded by the way of Table Rock m ~he
<11rect1on of the pmnt designated on Evan creek. After acl.vancmg
about fifteen miles b yond Table Rock I discovered the tra1l of the
Indians, and encamped upon it. I took up the _ljne of march e.arly
next morning, and followed the trail with great ddficulty, the Indtans
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having used eYery precaution to conceal it. The country was exceedingly mou~tainous and almost. impassable for. animals, and ~s t~e Indians had fired the country behmd them, the fallmg of the burmng timber
and the heat delayed our progress, while the dense smoke prevented us
fi·om ascertaining with certainty the fi1ee of the country. About noon
we came to tbe place at which they had encamped a few nights before,
by the side of a stream in a dense forest; here they had killed a mule
ai1d a horse they had captured in a battle some days previous, and used
them for provisions. From this point we had more difficulty in finding
the trail, it having been very carefully concealed anJ the mountains
lately fired, but after some delay we again struck it. Late .in the evening we came to the main fork of Evan creek, now called Battle creek~
where we came to a spot at which the Indians had again encamped.
Beyond this all trace of the Indians seemed to be lost, and after
searching in vain for the trail until dark, we were forced to encamp.
The valley was very narrow, and almost entirely covered with an impenetrable thicket of maple vines, leaving scarcely room for the men
to lie down on the bank of the creek; the animals were closely tied to
the bushes, there being no grass or forage of any kind.
Tbe command was ready to move by daylight; a party on foot early
discovered the trail, 1'md after cutting out the brush for nearly a quarter
of a mile, we succeeded in reaching it with the animals . . About a mile
further up \ve crossed Battle creek, and ascended a high steep mountain which forms the dividing ridge of the numerous branches running
into llogue river; this part of the country had not been fired. About
9 o'clock a. m. we arrived at another Indian camp on the ridge, at a
spring very difficult of access on the side of a mountain. On leaving
this cnmp we found that the woods had been recently fired, which induced me to believe that the Indians were not far in advance of us.
About a half a mile from the spring, as I was riding slowly in front, I
heard the crack of a rifle in the direction of the enemy; without halting, I proceeded to a point commanding the rapid descent of the trail
from the mountajn, and hahing, could hear persons talking in their camp
about four hundred yards distant, in a dense forest thick with underhru b, which entirely obstructed the view. As the troops came up,
th y wer ordered in a low voice to dismount, tie their animals, and
pr pare£ r battle. Col. Alden, at the head of Capt. Goodall>s company, wa~ directed to proceed on the trail and attack the enemy in
fr nt, while a p rtion of Capt. Rhodes' company were directed to follow a ridge runnincr to th left of th ir trail, and turn their flank. Col.
to no-ag them in the mo t gallant manner, his wellAld n proce d
. dire<.:t d fir beincr the fir ·t intimation of our approach. It being found
impracti ·, ble to tm:n t~1 ir flank, Capt. Rhod s proceeded at once to
ngag them on th 1r nght ; the m n wer n w deployed, taking cover
behind th tr 'e~, _and the fight _b came g neral. I was delayed a£ w
minute ~ on th' lnll for the mTival of the rear guard; these were dis~
mounted, and all, ex pt fift n men, I imm diately led into action.
On arrivincr l n the round, I f uud ol. Ald n, "\vho had b en hot
down early in th ficrbt, dancrerou ~Jy wounded, in the arms of his faithful rcr ant, and ._urround d by a few fhis own men. The battlewa.
now raging with great fiercen ss, our men coolly pouring in their fire ..
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unshaken by the hideous yells and war-whoops of the Indians, or by
their rapid and more destructive fire. After examining the ground, and
finding that the enemy were securely posted behind trees and logs, and
concealed by underbrush, and that it was impossible to reach them except when they carelessly exposed their persons in their anxiety to get
a shot at our men, I determined to charge them. I passed the order,
led forward in the movement, and within thirty yards of their position
received a wound from a rifle ball, which struck my right arm near the
shoulder joint, and passing entirely through, came out near the point of
the shoulder. Believing at the time that the shot came from the flank,
I irmnediately ordered our line to be extended, to prevent the enemy
from turning our flank, and the men again ordered to cover themselves
behind trees. This position was held for three or four hours, during·
which time I talked frequently to the officers and mr~n, and found them
cool and determined on conquering the enemy. Finding myself weak
from the loss of blood, I retired to the rear to have my vvouncl examined
and dressed.
vVhile here the Indians cried out to our men, many of whom understood their language, that they wished fi)r a talk, that they desired to
fight no longer, that they were frightened and desired peace. Mr.
Tyler was despatched by Gapt. Goodall to in:fi)rm me of the desire of
the Indians to cease firing and mu.ke peace; by tbis time Robert Metcalfe and James Bruce had been sent into their lines to talk, and having
informed them that I was in command, they expressed a great desire
to see me. Finding that they were much superior in numbers, being
about two hundred w.arriors, well armed with rifles and mu~kets, well
supplied with ammunition, and knowing that they could fight as long
as they saw fit, and then safely retreat into a country exceedingly
difficult of access, and being desirous of examining their position, I
concluded to go among them; On entering their lines I met tbe principal chief Ive, and the subordinate chiefs Sam and Jim, who told me
that their hearts were sick of war, and tl1at they would meet me at
Table Rock in seven days, where they would give up their arms, make
a treaty, and place themselves under our protection. The preliminaries
having been arranged, the command returned to the place where they
had been dismounted-the dead were buried, and the wounded cared
for. By this time CoL Ross with his battalion arrived, having followed
our trail for some distance. ' This gallant command were anxious to
renew the attack upon the Indians, who still remajned in their position,
but as the negotiations had proceedecl so far, I could not consent.
That night was spent within four hundred yards of the Indians, and
good faith was observed on both sicles.
At the dawn of day I discovered that the Indians were moving, and
sent to stop them until a further talk had been held. Accompanied by
Col. Ross and other officers, I went among them and became satisfied
that they would faithfully observe the agreements already made. By
the advice of the surgeon we n.mained that clay and night upon the
battle-ground, and then returned to Table Rock.
.
Too much praise cannot be awarded Col. Alden; the country IS
greatly indebted to him for the r<lpid organization of th~ forc es, when
it was entirely without defence; h~s gall.antry is st1fficwntly attested

40

S. Doc. l.

by his being dangerously \\·ounded, while charging at the h8ad of his
command, almost at the enemy's lines. Captains Goodall and Rhodes,
with their companions, distinguished themselves from the beginning to
the end of the action, for their cool and determined bravery; no troops
could have oone better. The command of Col. Ross, under Captains
Miller and Lamerick, although too late to participate in the action,
made a severe march through the mountains, and arrived on the ground
one clay sooner than I expected them; their presence was of great
assistance to us.
Our loss in the battle was three killed-Captain Pleasant Armstrong, privates John Scarborough and Isaac Bradley; and five badly
wounded-Colonel Alden, myself, and privates Charles C. Abbe, (since
dead,) Henry Flesher, and Thomas H ays. The Indians lost eight
hilled, and twenty wounded, sevf'n of whom we know to have since died.
Soon after my return from the mountains, Capt. A. J. Smith, first
dragoons, arrived at camp with his troop from Port Orford. His arrival was most opportune; his presence during the negotiations for a
peace was of great assistance, while his troop served to overaw the
Indians.
The governor of the Territory, upon the first information being
received by him, promptly ordered out a company unuer Captain
Nesmith, and sent them as an escort for a large quantity of arms and
ammunition which were procured from Fort Vancouver. Captain
Nesmith arrived after the negotiations had been commenced, but was
of great service to me, fi·om his intimate knowledge of the Indians and
their language. Lieut. Kautz, fourth infantry, accompa11ied Captain
Nesmith, and had in churge a tvvelve-pound howitzer and caisson, which
he brought safely into camp, although the road is a very difficult one,
and seldom travelled by v:agons.
A commission from 1he governor, as brigadier gf'neral, reached me a
few days after I had assumed command, at Col. Alden's request.
A 1reaty of peace has been made with the Inuians, and I have no
doubt with proper care it can be strictly maintuined. The tribe is a
very large one, and to a great extent controls the tribes in this part of
the country; a peace with them is a peace with all. This, in my
opinion, can only be perfectly secured by the presence of a considerable military force in this valley. I would, therefore, mo~ t earnestly
River
re ·ommend the establishment of a military post in the Hoaue
0
valley without d lay.
To ltob rt Metcalfe, who acted for me as a scout and guide, I am
ind bt 1 for the £'lithful eli ·charg of his duty. John Cro by and
J am s rue al ~a did CYOOcl • ervice in the sam capacity.
n the xp dition to tb mountain , from the 22d to the 2Gth, N. G.
T. Vault a ·t d a~ my volunte r aid. At that time Capt. C. Lewis
joined the ommancl, and hand ~om ly p rformC'cl the duties of assi._tant
adjutant g n ·ra1 until th 29th, wh ' ll camp 11 d by iclme s to rc~ign.
ince that tim Capt. L. F. Io ~ h r, late of the fourth hio volllnteers,
has p rform d the duti ' f tbat offi~e. Dr. Edward hicl, George
av1 , the commi ioncrs appointed
art, Rich ard Dugan and L.
by Colonel AI en, w r mo t active in the di charge of their duties,
and kept the command supplied with provisions, transportation, and
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other necessaries for carrying on the war. :Major Charles S. Drew,
assistant quartermaster, with his assistants, performed their duties w .ith
promptness and accuracy. Dr. E. H. Clr:veland, surgeon general, and
his assistants, were unremitting in their attention to the sick and
wounded.
I have the honor to be, very respectfully, your obedient servant,
JOSEPH LANE.
Brigadier General HITCHcocK.

YREKA, CALIFORNIA,
October 18, 1853.
SrR: I regret that I have suffered so much from debility, consequent
upon my wound, that I have been unable to make a detailed report of
my participation in the late military operations in this valley; yet, as
some official communication from me may be of importance in showing
the necessity of furnishing more regular troops for the defence of this
frontier, and also to prove the necessity of the call I made upon the
volunteers, I make an effort to-day to communicate a brief. statement,
which will reach you before the meeting of Congress.
On the 7th of August last I received at my post, Fort Jones, California, a petition signed by the principal citizens of Jacksonville, Oregon,
representing that the settlements in Jackson county were threatened
by a combination of several tribes of Indians, numbering about 250
warriors armed with rifles, and well supplied with ammunition; that
several w bite men had been killed, and that the men of the valley were
unprovided with arms. They earnestly requested me, therefore, to ·
furnish them with all the men and .1rms at my disposal for their defence.
Of the 22 men of my company present at the post, 11 were on the sick
report and unable to march. In a fe,~T hours, however, I packed 25
muskets, 5 carbines, and 600 rounds- of ammunition, on mules, and
with all my disposable force, amounting to but 10 men, I marched for
the scene of hostilities.
Passing through Yreka, California, I learned that the representations
made in the petition from Jacksonville were by no means exaggerated;
and, accordingly, [ enrolled a volunteer cot11p;;my of 80 men. I reached
J acksonvme August 9th, and finding that no disposition had been made
for pro~iding subsistence for the volunteers, I recommended to the citizens the appointment of a board of commissioners, composed of gentlemen having the confidence of the community, and who should immediately take measures to provide all necessary supplies. This proposition was acceded to at once; and a boarcl consisting of four gentlemen
of the place was appointed by myself, bearing the title of commissioners of military affairs in Rogue River valley. I informed the ?oard,
as I had also apprized the citizens of Yreka, that I had no special authority to raise volunteers, or to pledge the general government for
payment of their expenses; but that an appropriation by C:ongress
would be requisite for this purpose, expressing, at the sam.e time, my
personal belief and conviction that Congress would not Withhold the
necessary appropriation. With this understanding, I enrolled two com.:
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panies of volunteers at Jacksonville, and, on the 11th jnstant, mustered
the companies at Camp Stewart, 7 miles fi-om town. A company of
indPpendent volunteers, 20 strong, joined me there; making the whole
force, including my own men and the Yreka volunteers, about 200 men.
I learned that the Rogue lliver Indians had taken a strong position near
Table Rock, about 10 miles distant fi·om Camp Stewart. Their force
was estimated at 250 warriors, 150 of this number being armed with
rifles and well supplied with ammunition. I made dispositions at once
to attack them that night; when suddenly, at dusk, a man rode into
camp at full speed, announcing, in the hearing of all the troops, that the
Indians had appeared in force in the valley, that they had just killed
two white men, had burnt a house and several hay-stacks, and that
the families in the north of the valley were in imminent danger of being
massacred. At this announcement, 20 men of the independent volunteers, who were already mounted, awai· ing orders to mnrc;h to Table
Rock, darted off at full speed in the direction of the burning house, the
light of whit;h was distinctly visible at camp. I was compelled to suspend the attac;k, and to permit the companies raised in the valley to
mount and hasten to the defence of their houses and homes. This panic
disconcerted the movement, and it was not until the lGth instant that
I had force enough present to organize another plan of attack. As I
had no officer of the regular army under my command, and was therefore without a quartermaster or commissary sufficiently conversant
with the duties of those departments, the burden of that duty fell upon
myself.
Nevertheless, the necessary issues of subsistence continued daily to
overrun the proper allowance. These extra issues were chiefly caused
by the frequent detachments necessarily sent from the main body, and
the want of familiarity, on the part of the volunteers, with the proper
arrangem ent and usages of a company mess, and the economical use
of the ration.
.
On the lGth of August, discovering that the Indians had disappeared
from their position ncar Table Rock, and had fled to the mountains,
fi·om whence it was apprehended they would descend in small bands to
waylay the pack trains on all the roads leading to the valley, the war
at once assumed a new charac;ter of imminent danger to the whole of
southern Oregon. Under these circumstances, believing that: from the
nature of the service, the safety of the valley would be hazarded if I
should retain the command, burdened with all the detail.s of every subordinate d partmcnt, I did not hesitate to request General Lane torelieve me fi'om the command of the volunteers. Between the 16th and
20th of A urru t I had succeeded in organizing a pack train and commissariat, and bad made very pr pnration to pur ue the Indians wherever
they w re to be found.
On the 20th enen~1 Lane as~umed th command, and on the 22d
marched in pur ~ uit. The rr('n ral' r port of operations from that day
ba already been forward d to your offi · .
The thorouO'h lmowledop, of the country which he di played, the
gallantry and skill which he exhibited in the pursuit and in the cnrracrerncnt, satisfi d mt p rf ctlv that I had acted for the good of the ~oun
try in relinquishing the command of the volunteer to him. I hope that
1
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I shall be able, by the next mail, to forward a report in detail of all
the military operations from the ·day when I took command until the
arrival of General Lane, viz: two skirmishes of Lieut. Griffin's scouting party with a large body of Applegate Indians, the scattering of the
troops from the 11th to the 16th, the gallant defence of Lieut. Ely's
scouting party of 25 men against a band 100 Indians, and the prompt
movement of Captain Goodall with his company of volunteers, preceded
by a small detatchment led by Mr. J. D. Cosby and Elijah Heard, to
the rescue of Lieut. Ely.
I am, very respectfully, your obedient,
B. R. ALDEN,
Captain Fourth lnfantTy
The ADJUTANT GENERAL OF THE ARMY,
rVashington, D. 0
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REGULATIONS AND ORDERS IN REGARD TO HARBOR AND RIVER
IMPROVEMENTS.
[Appended to this rep?rt in compliance with a resolution of the Senate of March 3, 1853.]

I. General regulation on the subject; September 10, 1862.

II. Order assigning the work to the two corps of engineers ; September 16, 1852.
III. Order constituting board of river and harbor improvements fi>r
corps of engineers ; September J 6, 1862.
IV. Order constituting board of river and harbor improvements for
corps of topographical engineers; September 16, 1862.
V. Order constituting board for: report upon additional canal at falls
of the Ohio river; September 17, 1862.
VI. Order constituting board on opening a ship channel at mouth of
the Mississippi ; September 18, 1862.
VII. Regulations for western river improvement; April. 26, 1863.
VIII. Regulations respecting expenses incurred by t\tates, corporations, or individuals, tor advancmg works of river and harbor
improvement; June 4, 1863.

I.
Regulations in relation to river and harbor improvements.

I. All civil works of public improvement committed to the War De
partment will hereafter be planned and constructed under the direction
of either the chief of the corps cf engineers or the chief of the corps of
topographical engineers, as may be deemed most advisable.
II. The several works assigned by the Secretary of War as above
shall be committed to officers of said corps respectively, under the
special approval of the secretary. Every officer in charge of a work
· shall be under the orders of, and responsible to, the head of his own
corps. Whenever it may be necessary to commit a work to a civil
agent, he shall be appointed by the Secretary of War, to be in like
manner responsible to and under the orders of the bureau to which
his work has been as~igned.
III. From each of the above-mentioned corps a board shall be or
ganized, to consist of three members of the corps, who shall be aided,
·whenever it may be deemed necessary, by a naval officer, to be detaileci
by the Secretary of the Navy for that purpose.
To this board shall be submitted, by the respective chiefs of corps,
all plans or projects for river and harbor improvements. Every plan
or project for a work will be accompanied by an estimate of its cost.
If the estimate should vary from any heretofore made, the reasons for
such variance will be given.
The duties of each of these boards shall be as follows :
1. To examine, approve, modify, or reject every·project or .plan of
civil improvement proposed by any officer or civil agent, under mstruc
tions from the chief of the corps.
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or

If any
said plans be approved by the board, whh or without
mofli6cation, they will submit them, with such remarks as may be
thought necessary, to the chief of the corps.
.
If the board reject the plan of the officer or agent, they will either
substitute a plan of their own, or they w~ll recommend the course they
may think best for procuring another project, at the same time returning the rejected pr<:!ject with their objections.
Any member of the board shall have the privilege of making a minorhy report. ·
In every case, the said chief will lay the project under consideration
and the recommendation of the board, together with any minurity report, before the Secretary of War, with any remarks he may have to
make in support, by way of amendment, or in opposition.
On the approval of a plan by the Secretary of VI ar, it shall be carried
into execution, without alteration, by an officer of the corps to which
the subject was assigned by the Secretary of War, or by a civil agent
employed for the purpose, under the direction of the chief of that
corps.
·
If, however, in the opinion of the said officer or agent, circumstances
should demand an alteration or abandonment of the plan, he will
promptly report all the circumstances to be laid before the board, who,
if they deem it necessary, will consider the subject anew.
2. The board will, as often as they may deem necessary, detail
from their number one or more members for the inspection of works
under execution.
The duty of these inspectors shall be to examine carefully and report
to the boa.rd the character of the work in relation to prices paid, the
quality of materials and workmanship, and the general system of expenditure and administration ; also as to the conformity to the appro~ed
plan, a nd how far the actual expenditures conform to or vary fi·om the
estimate ; if they should exceed the estimate, the cause of such excess.
Every such report sha ll he submitted to the Secretary of War by
the chief of the corps, whose duty it shall be to call the attention of
the secretary to any point demanding notice, and especially to any
neglect, want of skill, misconduct, or mal-administration on the part of
any officer or agent in charge, whether knowledge of the same shall
come to him through the reports of inspectors or in any other manner;
and it shall also be the duty of the chief to make fi·equent personal
in pections of these operations.
3. All plans and estimates to be submitted to Congress for new
works, or for the completion of works already commenced, or the repairs of old works, will be prepared under the direction of the boards,
and communicated to the chiefs of their respective corps.
IV. Each board shall have an office in the building of this department, and, when neces ary , shall be a sisted by one or more subaltern
officers of the corps, and also by one or more clerks, who shall record
the proceedings in a book, and perform such other duties as may be
imposed by the boarc~.
~
\Vhenever the busme of the board shall not require them to be in
session, the members shall be employc.d in the inspections above pro-
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vided for, or on other duty, as the ehief of the corps, with the sanction
of the Secretary of \Var, shall direct.

C. 1YI. CONRAD,
· Secretary
\VAR DEPARTMENT,

o/ ff7ar.

September 10, 1852.

II.
General Order.
The f(>llowing works provided for by the act entitled "An act
making appropriations for the improvement of certain ri\'ers and harbors," shall be executed under the directiOn of the chief of the corps
of engineers, viz :
1. All works and surveys on the Atlantic and rivers emptying into it.
2. All works on the Gulf of Mexico, including those on the rivers
emptying into it, except those of the Mississippi river, of which only
the superintendence of the removal of the bar at its mouth shall be
assigned to him.
3. All surveys, estimates, reports, nnd other papers relating to the
works placed under the direction of the chief engineer, will be transferred to him by the colonel of the topographical corps.
All other works than those above mentioned, embraced in the act,
are assigned to the chief of topographical engineers.

C. M. CONRAD,
Secretary

of "fVar.

\V AR DEPARTMENT,
"fVashington, September 16, 1852.
\

III.
WAR DEPART:\IE~T,

T-Yashington, September 16, 1852.
Brevet Colonel Sylvanus Thnyer, Lieut. Colonel Rene E. De llussy,
and Brevet Colonel John L. Smith, of the corps of engineers, will continue the board of river and harbor improvements, provided for by
section 3 of the regulations in relation thereto, for the works to be executed under the direction of the chief of said corps.

C. M. CONRAD,
Secretary

if

"fVar.

IV
wAR DEPARTMENT,

"i'Vashington, September Hi, 1852.
Lieut. Colonel James Kearney, Brevet Lieut. Colonel Step.hen H.
Long, and l\lajor Hartm::.tn Bache, of the corps of topograph1cal en-
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gineers, will constit~te the board of ri.ver ~nd ha:bor improvement~,
provided for by sectwn 3 of the regu latwns 111 relatwn tbereto, for the
w orks to be executed under the direction of the cliief of sRid corps.
C. M. CONftAD,
Secretary of T¥ar.

v.
WAR DEPARTMENT,

Wa,shington, September 17, 1852.
Brevet Lieutenant Colone.l Stephen H. Long and Brevet Colonel
'\\Tilliam Turnbull, of the corps of topographical engineers, and Charles
B. Fisk, esq, are appointed a board, under the provisions of "An act
making appropriations fi)r the improvement of certain harbors and
rivers," approved August 30, 1852, "to report upon the expediency of
an additional canal around the falls of the Ohio river; and the comparative cost, advantages, and disadvantages of making su<.;h additional
canal on the Kentucky and Indiana shores of said river, respectively;
and also the cost, advantages, and disadvantages of enlarging and extending the present canal so as to avoid the rocks at Sandy island.
retaining the locks in their present cond1tion."
Lieutenant James W. Abert will act as secretary to the board.
C. ~I. CONRAD,
Secretary rf T'Var.

VI.
wAR DEPARTMEN'l',

fVashington, Scpte.mber 18, 1852.
Captain William R. Latimer, of the United States navy, and l\Iajor
William H. Chase, Brevet Major J. G. Barnard, and Brevet Major P.
G. F. Beauregard, of the corps of engineers, are appointed a board to
make an e.xaminatiou of the mouths of the Mississippi river, with a view
to determme the most conv nient pass leading into the Gulf of .Mexico
through wbi~h a ship channel, of sufficient capacity to accommoc18te
~he wa~ts of commer<.;e, .can b.e opeued; and to .report upon oth.er .roir~ts
m .r 1atwn tbere~o, . . I?ecified m the c~ause makmg an appropnatwn tor
th1 work, contamecl m "An act makma appropriations for the improvement of certain harbor3 and rivers," approved August 30, 1852.
C. M. CONRAD,
S ecretary of TFar.
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VII.
Rules and regulations for tlze government of the officers and crews of snagboats, and of tlze agents, ?nechanics, laborers, o/c., employed on local works
relating to the improvement of the western rivers.
PRELIMINARY REGULATIONS.

Item 1st. All works and operations for the improvement of the Ohio,
Mississippi, Arkansas, Misso~Jri, and Illinois rivers, will be subject to
the direction and superintendence of an officer of the corps of topographical engineers, .who will be aided in the performance of all appropriate duties by one or more assistants, military or civil, to be appointed by the express approval of the Secretary of War, grounded on
satisfactory testimonials confirmatory of their capacity and fitness for
such appointments.
Item 2d. The superintendent, with the aid of his assistants, shall perform all duties recognised by the regulations of the corps of topographical engineers as pertaining to his command, and shall make all such
returns, reports, estimates, regulations, inspections, projects, &c., &c.,
as are required by those regulations, with all practicable punctuality
and precision.
It"em 3d. The superintendent may employ a competent, skilful, and
experienced civil assistant, to serve as secretary and accountant, at a
salary not exceeding $5 per day, whose duty it shall be to record all
proceedings in reference to the works and operations confided to the
superintendent, keep the archives relating to \',\Testern river improvements in a manner conformable to the usages of the topographical
bureau in such respects ; prepare and settle accounts for services rendered under different appropriations; and, in general, to perform such
other duties, ·w hether financial or clerical, as the superintendent may
from time to time require.
Item 4th. A competent and experienced clerk may be employed by
the superintendent for each snag-boat, at a compensation not exceeding.
$60 per month, who may also serve a~ clerk of the boat, with an additional compensation of $30 per month-or $9 0 per month for services
in both capacities ; whose cluty it shall be to serve on board of the boat;
keep all minutes, papers, &c., relating to the enrolment, services, payments, discharges, &c., of officers, men, cooks, and others employed
on board of the boat; to make such contingent payments, and render
such accounts for occasional services, repairs, &c., as may be required.
by t~1e superintendent. He shall, moreover, keep a journal of the operatwns, movements, and work done by the boat, showing the number
of snags, logs, and other obstructions raised and removed, the localities
at which these operations have been performed, the provisions, fuel,
and other articles purchased for the use of the boat, and the payments
made therefor; and in general to attend to all matters relating to the
progress and cost of the operations carried on by the boat.
Item fjth. All other officers, men, &c., constituting the boat's c:ew,
may be employed by the captain of the boat, with the approval of the
Part ii-4
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superintendent, and at rates of compensation not exceeding those hereinafter specified, unless otherwise instructed.
Item 6th. It shall moreover be the duty of the captain of each boat,
and the agent of each local work, to encourage and promote industry,
cheerfulness, good behavior, and a well-regulated police, in all respects, in their respective commands. It shall also be the duty of each
captain to impart all the information and advice he is able to give, in
order to e.nable the clerk of his boat to keep a correct journal and make
correct reports of all proceedings had on board.
Item 7th.- As a general rule, payments for services, &c., shall be made
quarterly, as early as practicable after the expiration of the quarter for
which payments are due, and returns thereof shall be made to and
through the superintendent to the Topographical bureau, in accordance
with the requirements of law and regulations, so far as practicable, due
allowanc.e being made on account of the remoteness of the points at
which payments must be made.
.
Item Sth.-Compensation for services on board of snag-boats may be
graduated in a manner not to exceed the following rates, viz:
To captain and mate of a snag-boat, (one or both experienced
in snvg business,) per month ................•........•. $ - Superintendent's clerk, per month ....................... .
Boat's clerk, per month ................................•
Engineer and assistant engineer, (one or both being experienced
blacksmiths,) per month .............................••
Pilot and assistant pilot, (one or both being experienced pilots,)
per month ......................................••...
Carpenter, (skilful and experienced,) per month ...••........
Steward, per month ...................................•
Cook, per month ...................................... .
Deck hands, firemen, and laborers, each, per month ........ .
Cabin boy and washwoman, each, per month ..............•
Striker and assistant blacksmith, per month ............... .
Item 9th.- The superintendent shall ascertain, as nearly as practicable, the actual daily cost (all expenses included) of working a snagb.oat or other craft, in order that any boat may be transferred (as occaswn~ may frequently require) ii·om service under one appropriation to
se~lCe under another, at a determinate rate per day, to be charged
agam"t any appropriation under which service may be performed;
whereby all the boat may be nabled to serve under either or all the
appropriation '·and d':lring a longer period of every year, than could be
don e by confinmg thc1r operations, respectively, to particular districts.
Item lOth.-:- ll person-·, whether officers or laborers, to be employed in
the pro ~cutwn ~f the ~nag b~sin s , on engaging in the public service
are r qmr d to 1gn artJcle of nrolment and agreem nt, binding themselv , rc pectiv ly, to abide by and conform to the rules anJ reaulati ns h rein pr cribed, and more particularly explained under the following head, viz:
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REGULATIONS

For the government of the officers and crews of snag-boats, and cif the agents,
mechanics, laborers, o/c., employed on local works relating to the improvement of the western ri'vers.

ARTICLE 1. All officers, mechanics, laborers, &c., employed on works
of all kinds relating to the improvement of the western rivers, harbors,
&c., are required to affix their signatures to these rules and regulations
at the time of engaging in the public service, and will be bound to serve
under the command of the officer named and on the terms specified in
the su~joined enrolment,
ART. 2. All orders and instructions emanating from the Topographical bureau of the War Department, or from the superintendent, or agent
representing said bureau or superintendent ; also all orders and commands given by officers of superior grade to officers and . men serving
in subordinate capacities, shall be promptly and cheerfully obeyed.
ART. 3. Disobedience of orders, neglect of duty, abandonment of
service, gambling of all kinds, intemperance, profanity, vulgarity and '
other immoral and disorderly conduct, are strictly prohibited; and
any officer, mechanic, or laborer that may be guilty of any or either of
these offences, or of violating any other stipulation contained in these
articles, shall be liable to dismission from the service at the discretion
of the officer in command.
ART. 4. Quarferly payments for services at the rate specified in
the subjoined enrolment shall be made as early as practicable after
the expiration of each quarter; and, for that purpose, funds will be
placed at New Orleans, St. Louis, Louisville, or Cincinnati; or, it
deemed advisable, at any other point on either of the rivers included
within the superintendency where government funds may be conveniently deposited for safe-keeping.
ART. 5. Deductions shall be made, in settlement by pay-rolls, fur
lost time occasioned by absence from duty, sickness, or other inability;
except in cases of injuries received in the service; also for any and all
items of public property carelessly damaged, lost, or wasted in the ser- ·
vice, by the individual guilty of such delinquencies, and to whom payments are due.
ART. 6. Payments shall be made as above, in full, to all who have
served faithfully and acceptably through the entire period of their enrolment, to the date of their final discharge from the service.
ART. 7. Good and wholesome food, adapted to the comfortable and
healthy subsistence of boatmen ; also such medicines and medical instructions as are ordinarily required and used as remedies for diseases
incident to river service, shall be provided and furnished to all employed in the service.
ART. 8. No ardent spirits, or intoxicating liquors of any kind, shall
be introduced, kept, or used on board of any of the public boat.s, or at
any of the local works.
ART. 9. All articles of clothing, beddinO', &c., for the use of officers,
laborers, &c., shall be procured by and ~t the expense of those for
whom such articles may be required.
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ART. 10. No officer, mechanic, or laborer shall absent himself from
his appropriate place or duty except by permission of his immediate
commanding officer; and no leave of absence shall be granted on any
occasion for a period of more than seven days in any calendar month.
ART. 11. Any officer, mechanic, or laborer who may find it necessary to be absent more or less than seven days, may, with the consent
of his commanding officer, and at his own expense, employ an acceptable substitute to serve in his stead during such absence ; and in such
a case no deduction shall be made on account of lost time, as contemplated in the fifth article of this code.
ART. 12. The boats on board of which and the localities at which
the officers, mechanics, and laborers are respectively to serve, will be
such as may be designated by the superintendent of western river
improvements.
ART. 13. The captains of the snag-boats and other craft, and the
agents specially charged with the superintendence of individual local
works, shall be appointed by the special approval of the Secretary of
War, in conformity to such credentials and recommendations as he may
deem satisfactory; and these officers shall receive all their instructions
from the superintendent, and be held accountable for the careful observance and faithful execution of all orders and instructions emanating
from that officer, who, in the discharge of his duties, shall be subject in
all respects to the directions of the Topographical bureau, expressly.
sanctioned by the Secretary of War.
ART. 14. The captains and agents as above shall be held accountable for the preservation, proper management, efficient employment,
and economical use of boats and other public property committed to
their charge; also for the judicious control, direction, discipline, and employment of all subordinate officers, mechanics, and laborers employed
under their respective commands. They are moreover charged with
the supervision and faithful arrangement of all accounts, records, returns,
&c., that may be required by the superintendent, for the purpose of
exhibiting full and clear reports of their proceedings, and of the operations and services performed under their directions, and especially of
all contingent expenditures incurred in the prosecution of the duties
assigned them respectively. They are moreover held responsible for
the maintenance of good order, correct discipline, a well-regulated
police, and a careful observance of these rules and regulations within
their respective commands.

Enrolment.

Fo: and in consideratio.n of the wages set opposite to our names resp.ectively '.we, the sub.s~nbers, do hereby promise and agree that we
w1ll ser.ve m the. capa~1t1es, at the rates of compensation, and during
the penods her m des1gnated, unless sooner discharged; that we will
O~)ey allla~ful and prop r ~rdcrs and con:mands that may from time
to tune be giVen for our gmdance and direction by the commanding
officer under whom we m y be required to serve; and that we will
perform all appropriate dutie required of us with promptness, zeal,
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fidelity, and to the best of our abilities. We moreover promise and
agree to abide by and conform to the foregoing rules and regulations
during our continuance in the public service. We moreover bind ourselves, our heirs, and legal representatives to the faithful observance
and fulfilment of each and every stipulation herein prescribed and
contained.
Terms

o/ enrolment for

service.

[Here leave blank for name of boat, of captain or officer commanding, of station, &c.]

Names of subscribers.
Signatures.

Nature of employ- Wages per month. Duration of serment.
vice.
Capacities.

Dollars.

Cents.

From

To

Names of witnesses.
Signatures.

- - - - - - - - - - - -- - - - - -

WASHINGTON,

April 27, 1853.

The f()regoing "rules and regulations," articles of enrolment, &c.,
are hereby approved and adopted for the government of all employed
on duties relating to the improvement of the rivers therein mentioned.
JEFFERSON DAVIS,
Secrecary qf War.

VIII.
wAR DEPARTMENT,

Washington, June 4, 1853.

In every case where money is furnished by a State, city association,
or individuals, in order that the same may be expended in the further
prosecution of a work of harbor and river improvement to which Congress has given its sanction by a special appropriation, and it shall be
requested by the authorities or persons having charge of such money
that the officer of engineers in charge of such work shall be allowed
to continue the operations in conformity with the plans and designs
adopted by the War Department, to the extent the money so provided
will permit, the officer of engineers (or other agent of the general
government) may be instructed to comply with the request, under the
following conditions:
.
1. The officer or agent is to have no connexion with, nor responsibility for, the disbursement of the money so furnished, further than. that
he may give, from time to time, in compliance with any bargam or
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contract made under such provision of money, a statement of the amount
of work done or materials supplied.
2. It must be perfectly understood, by the authorities or persons supplying money in every such case, that the direction or supervision by
the government officer or agent of the opera6ons so carried on is not to
constitute nor to imply any claim, or shadow of claim, on Congress
for reimbursement, nor is to be considered as pledging the general
government to any support of that particular work or improvement
beyond that already given by CongTess.
JEFFERSON DAVIS,
Secretary cf War.
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SURVEYS FOR A RAILROAD ROUTE TO THE PACIFIC.

Instructions to Governor I. I. Stevens.
WAR DEPARTME~T,

Washington, April 8, 1853.
Sm: The War Department being directed by a recent act of Congress to survey the several routes of a railroad from the Mississippi
river to the Pacific ocean, it has been determined to explore and survey
a route from the sources of the Mississippi river to Puget's sound, and
the following instructions are given in relation to it, and for the information and direction of the several branches of the service:
1. The exploration and survey is placed in charge of Isaac I. Stevens, Governor of the Territory of Washington, to whom all officers
detailed for the same will report for instructions.
2. The general project of the operation, subject to such modifications as circumstances may direct, is to operate from St. Paul's, or
some eligible point on the Upper Mississippi, towards the great bend
of the 1\'Iissouri river, and thence on the table land between the tributaries of the 1\'Iissouri and those of the Sarkatchanan, to some eligible
pass in the Rocky mountains. A depot will be established at Fort
Union, at the mouth of the Yellow Stone, and a portion. of the party
will rendezvous there and await the coming up of the main body. A
second party will proceec.l at once to Puget's sound and explore the
passes of the Cascade range, meeting the eastern party between that
range and the Rocky mountains, as may be arranged by Governor Stevens.
3. As in the prosecution of this exploration and survey it will be
necessary to explore the passes of the Cascade range and of the Hocky
mountains from the 49th parallel to the head-waters of the :Missouri
river, and to determine the capacity of the adjacent country to supply,
and of the Columbia and Missouri rivers and th eir tributaries to transport, materials for the construction of the road, great attention will
be given to the geography and meteorology, generally, of the whole
intermediate region; the seasons and character of its freshets, the quantjties and continuance of its rains and snows, especially in the mountain r~ng~s; to its geology in arid regions, keeping particularly in view
the brmgmg of water to the surface by means of artesian wells; its
botany, natural history, agricultural and mineral resources; the location, numbers, hi~tory, traditions and customs of its Indian trjbes, and
such other. facts as shall tend to develop the character of that portion
of o~r natiOnal dor~ain, and supply all the facts which enter into the
solutwn of the part1cular problem of a railroad.
4. Brevet Captain George B. McClellan, already under orders to report to Governor Stevens, is assigned to duty on this survey according
to his brevet rank.
5. Capt. John W. T. Gardiner, 1st dragoons; Capt. Joseph Roberts,
4th artillery; 2d Lieut. Johnson K. Duncan, 3d artillery; 2d Lieut.
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Rufus Saxton, jr., 4th artillery; 2d Lieut. Cuvier Grover, 4th artillery,
and Brevet 2d Lieut. John Mullan, jr., 1st artillery, are assigned to duty
on this survey, and will report to Governor Stevens for instruction.
6. In addition to Lieutenant A. J. Donelson and ten non-commissioned officers, artificers and privates of the engineer company, already
under orders for the expedition, one sergeant, two corporals, one musician and sixteen privates of company D, first dragoons, now stationed
at Fort Snelling, will be placed at the disposal of Governor Stevens;
and in view of the character of the service, the officers of the company
are requjred to select none bu1: tried men and animals for the duty.
7. In the exploration of the Cascade range, the brigadier general
in command of the Pacific division will assign to Captain McClellan
two officers from those who may volunteer for the service, and thirty
men to be selected from the several companies stationed in the Territory of Washington and on the Columbia river. Every facility will
be given to Captain McClellan and his party in the discharge of their
difficult and important duties, and much is expected from the hearty
co-operation and assistance of the officers and troops stationed in the
Territory.
8. The several administrative branches of the service will, on requisitions duly approved by Governor sv~vens, supply the officers, soldiers and civil employes of the expedition (except the scientific corps
and their assistants) with transportation, subsistence, medical stores
and arms.
The Quartermaster's department will supply funds to
provide means of transportation and to pay for the hired men of the
department attached to the command. The Subsistence department
will supply rations or funds for their purchase. The Ordnance department will furnish forty Colt's revolvers, forty Sharp's patent rifles. forty
ordinary rifles, and a mountain piece, with the necessary ammunition,
and a travelling forge. The Surgeon General's department will assign
a medical ofl1cer to the command having skill as a naturalist, provided
he can be detailed without detriment to the service.
9. After the completion of the survey of the passes of the Rocky
mountains, such portions of the officers, troops and employes, both of
t~e escort and ofthe scientific corps, as are not needed in the operatiOn s westward to the Pacific, will be despatched homeward by new
routes, still further to dev elop the geography and resources of the
country. ~ uch of tbe offieers and troops as are not wanted for office
tluty will r pcn:t to their seve:al stat~ons; all civil employes not necessar for a JmJlar pmpo~e will be tlu:charged, and the office force will
p ro · d to ueh point as may be designated by Governor Stevens, to
prepare the u. ual report .
.1 0. Aft:r the completio~ of. the fi ,.lcl ~xamin~tion , .the expedition
Will r ndezv u at ~orne pcn~t m th Ter.ntory of Wa lnngton, to prep ar the u ·nnl r port ·, ~ 'n(hllg to. \V, a hmcrton at th e arlie t practicable fo110m nt a . umnHlry o~ the pnnc:~pal vent of th exp clition, and
a nulroad r port~ to b la1d b ·for
ongre .. on or b fore th e fir t of
' b:unry, to lw foll wed uta bt r p riod by an elaborate repo: t prescntmg a full account of the labor;, and re~ults of th xpcdition.
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11. The sum t>f forty thousand dollars ($40,000) is set apart from
the appropriation for the survey thus entrusted to Governor Stevens.
JEFFERSON DAVIS,
·
Secretary of War.
His Excellency IsAAC I. STEVENS,
Governor of tlze Territory of Washington, "I'Vashington City.

Instructions to Captain J. W. Gunnison.

WAR DEPARTMENT, May 20, 1853.
Under the tenth and eleventh sections of the Military Appropriation
act of March 3, 1853, directing such explorations and surveys as to
"ascertain the most practicable and economical route for a railroad
from the Mistissippi river to the Pacific ocean," the War Department
directs a survey of the pass through the Rocky mountains in the vicinity of the head-waters of the Rio del Norte, by way of the Huerfano
river and Cooch-to-pa, or some other eligible pass, into the region of
Grand and Green rivers, and westwardly to the Vegas de Santa Clara
and Nicollet river of the Great Basin; and thence northward to the
vicinity of Lake Utah, on a return route, to explore the most available passes and canons of the Wahsatch range and South pass to Fort
Laramie.
The following instructions relative thereto are issued for the government of the different branches of the public service:
1. The party for this exploration will be commanded by Captain
J. W. Gunnison, topographical engineers, who will be assisted by
First Lieutenant E. B. Beckwith, 3d artillery, and such civil assistants as the Secretary of War may approve.
2. The adjutant general will detail the necessary esc?rt, whose
subsistence and transportation will be furnished by the Subs1stence and
Quartermaster departments.
3. Upon the proper requisitions, officers on duty at the various military posts on the route, in the Commissary and Quartermaster departments, will furnish, as far a~ possible, all necessary supplies, which
will be p aid for at cost prices fi·om the appropriation for the survey.
4. :Medical stores will be furnished by requisitions upon the surgeon general.
5. Ammunition and arms m~y be obtained from the Ordnance departm ent.
6. The party being organized, will collect the ·necessary instruments and equipments. It will then repair with the utmost despatch
to Fort Leavenworth, and, with the escort, proceed to the Huerfano
river, making such reconnaissances from the Missouri river as will
develop the general feature of the country and determine the practicability of a railroad across the plains, and its conncxion with eastern
lines of commerce.
The more minute reconnaissances will continue up the Huerfano into
the San Luis valley; and thence through the most eligible pass to tbe
valley of Grand river, and westwardly to the vicinity of the V gas de
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Santa Clara ; and thence, on the most advisable route, either along the
Nicollet river or to the west of the ranges of mountains bordering that
stream, into the basin upon that route, to the Great Salt Lake; thence
to Lake Utah, and through the Timpanagos canon or other passes, and
across the Weber and Bear river by the coal basin, to Fort Lamarie.
Competent persons will be selected to make researches in those collateral branches of service which affect the solution of this question of
location, construction and support of a railway communication across
the continent, viz: the nature of the rocks and soils; the products of the
country, animal, mineral, and vegetable; the resources for supplies of
material for the construction and means requisite for the operations of a
railway, with a notice of the population, agricultural products, and the
habits and languages of the Indian tribes; meteorological and magnetic
observations; the hygrometrical and electrical states of the atmosphere,
and astronomical observations for determining geographical points, shall
be made, in order to develop the character of the country through which
the party may pass.
On or before the first Monday of February next, Captain Gunnison
will report the result of his investigation.
After the completion of the field-work the party will be disbanded,
the escort ordered to
; and Captain Gunnison, with such officers and assistants as he may deem necessary, will proceed to prepare for Congress a detailed report of his operations.
The sum of forty thousand dollars is set apart for the execution of
the duties intrusted to Captain Gunnison.
JEFFERSON DAVIS,
Secretary of War.
Capt. J. W. GuNNisoN,
Topographical Engineers.

Instructions to Lieutenant A. W.

tVI~ipple.

wAR DEPARTMENT,

Washington, May 14, 1853.
Under the lOth and 11th sections of the Military Appropriation act,
approved March. 3, 1 53, directing "such explorations and surveys"
t? be me d as might be deemed necessary to ascertain the most practlCable an~ conomical route for a railroad £:om the :Mississippi river
to the Pacific ocean, the \Va! D partment directs such explorations
and surv y, to be made a Will dev lop the availability for this purpose of that p rtion of ur territory which lies ncar the parallel of 35°
north latitude. Th :6 llowing in tructions with reference thereto are
is u d f< r the governm~nt of the d~ffi r nt branches of the public sprvice:
1. .The rarty for th1 xplor~twn and urv y will be commanded
by 1r .t Lieut ~ nt A. \V. \Vhtpple, of the topoo-raphical engineer ,
wh ";'tll be ~s. 1 ted y rev t. ~ccon.d Lieut nant J. C. Ives , topographl al ngmeer , an uch Civil a" 1 tants as may be required and
the ' cr tary f
ar appr v .
2. The adjutant g ncral will d tail the necessary escort, tran por-
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tation of the provisions and equipage of which shall be furnished by the
quartermaster general. Second Lieutenant D. S. Stanley, 2d dragoons,
will act as quartermaster and commissary to this expedition.
3. Upon the proper requisitions, officers on duty in the Quartermaster and Commissary departments, at the various military posts upon the
route, will furnish, as far as possible, all necessary supplies, which will
be paid for at cost prices from the appropriation for the survey.
4. Medical stores will ·be furnished by requisition upon the surgeon general.
. 6. Ammunition and arms may be obtained from the Ordnance department. ·
6. This party being organized, will collect the necessary instruments and equipments. It will then repair to the field with the utmost
despatch, and proceed with the survey and reconnaissance in question •
.The main party will rendezvous at some convenient point on the lVIississippi river, and thence proceed by the most favorable route westward toward Rio del Norte. From hasty reconnaissances, and fi·om
such information as can be obtained from other sources, it may be determined from what point upon the river Mississippi the proposed railway
should commence, and whether it may be advantageously connected
with any railway already projected, by States or companies, westward
from that river.
The reconnaissance will continue along the head-waters of the Canadian, cross Rio Peros, turn the mountains east of Rio del Norte, and
enter the valley of that river at some available point near Albuquerque;
from thence, westward, extensive explorations must determine the most
practicable pass for a railway through the Sierra Madre, and the mountains west of the Zuni and Moquis countries, to the Colorado. In these
explora6ons Fort Defiance can be made a depot for supplies, and may
furnish Slfibsistence and transportation thence for the remainder of the
route. From Walker's pass it would be advisable to pursue the most
direct and practicable line to the Pacific ocean, which will probably
lead to San Pedro, the post of Los Angelos, or San Dei go.
Lieutenant \Vhipple will immediately detail an officer, with a small
party, to proceed directly to Albuquerque, in New Mexico, in order to
make that place a cardinal astronomical point in the survey, and to
hasten preparations for the necessary explorations in the mountainous
regions of New Mexico before the approach of winter.
Over such portions of the route as evidently afford no material obstacle to the construction of a railway, a rapid reconnaissance will
~uffice.. This wor~(, however, must be checked by numerous geographIc:;tl pomts, determmed by astronomical observations. Through mountam passes greater accuracy will be nece5sary, in order to determine
(roughly) the_ grades and curves to be adopted, and the probable expense of the1r construction. Great attention will be given to those
collateral branches of science which more or less directly affect the
solution of the ques~ion of location for the proposed railway; t?e nat_ure
of the rocks and s01ls; the means of obtaining water upon and plam~,
whethe~ by tanks or artesian wells; the products of the com~try-am
mal, mmeral, and . vegetable; its population and resources; Its supply
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of timber and other materials for the construction of a railway; the location, character, habits, tradition, and language of the Indian tribes.
Meteorological and magnetic observations will be attended to; hygrometrical and electrical states of the atmosphere will be noticed, and
all practicable measures will be adopted, in order to develop the
character of the country through which the party is to pass.
On or before the first Monday of February next, Lieut. Whipple will
report the result of his investigations.
After the completion of the field-\vork, the party will be disbanded
in California; the soldiers, no longer required, will be placed at the
disposal of the commanding officer of that department; and Lieutenant
Whipple, with such officers and assistants as he may deem necessary,
will proceed to prepare for Congress a detailed report of the operations
of the survey.
The sum of forty thousand dollars will be set apart to defray the
expenses of the survey thus intrusted to Lieutenant Whipple.
JEFFERSON DAVIS,
Secretary of War.
Lieut. A. W. WHIPPLE,
'Topographical Engineers.

Instructions to Lieutenant R. S. rVilliamson.
wAR DEPARTMENT,
rVashington, May 6, 1853.
Under the lOth and 11th sections of the Military Appropriation act,
approved March 3, 1853, directing such explorations and surveys to be
made as might be deemed necessary " to ascertain the most practicable
and economical route for a railroad from the Mississippi river to the
Pacific ocean," it has been determined to organize a party to operate
in California, to survey and explore the country lying west of the
lower Colorado, and a route connecting that portion of California with
the Pacific ocean .
.1. The party for this exploration and survey will be commanded by
L1 eut. R. S. Williamson, topographical engineers, who will be aided
by Lieut. J. G. Parke, topographical corps, and by the following civil
assistants, viz: One mineralogist and geologist; one physician and
naturalist; two civil engineers ; one draughtsman, who, in addition to
their stipulated compensation, will be allowed the actual cost of their
tran ~portation to and from California; packers, &c., will be employed
in California at prices not xce ding those paid by the Quartenna t r's
dep artment for uch m ploye .
2. The party will r ·nd ·zvou at Bf>nicia, in California and havina
b
organized, w1'1 1 proc f'C1 to .·amine the passes of the 'ierra ' N vada
leadina from the 'an Joaquin and Tular valleys, and subsequently
explore the c untr ' t th
outh a t f the Tulare lakes to ascertain
the m . t irect practicahl ra1lron rout between Walker's pass, or
s~.eh other p~ . a . m;~y be found. pr<'ferable, and the mouth of the
1la; fr m tb1
mt the ur y will be continu d to an Diego.
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3. In this exploration great attention will be paid to every point
connected with the location of a railroad. A general profile of the
route explored will be determined by means of barometric measurements; and, generally, the topography, meteorolo~y, geology, natural
history, the character of the Indian tribes of the country, &c., will be
studied as closely as circumstances will permit.
4. The commanding general of the Pacific division will assign an
escort of mounted troops to accompany the expedition, consisting of not
less than three non-eommissioned officers and twenty-five privates.
Picked men and horses only will be sent on this duty; and the commanding officer of the escort will be instructed to furnish Lieut. Williamson such aid and assistance as will tend to facilitate his operations.
Transportation for the provisions, equipage, &c., of the escort, will be
furnished by the Quartermaster's department.
f5. Lieutenant George B. Anderson will be detailed for duty with
Lieut. Williamson's party.
6. The Quartermaster and Commissary departments will furnish to
Lieut. Williamson such animals, eguiprnents, stores, provisions, and
other public property as he may need for the use of the expedition,
and which can be spared, to be paid for out of the appropriation for
the survey, at cost at the place of delivery. On the requisitions ot
Lieut. Williamson, the Ordnance department will furnish arms, &c.,
and the medical department medicines, &c., for his party.
7. The object of the expedition having been accomplished, all employes whose services may be no longer required will be discharged;
and Lieutenant Williamson, with the office corps, will proceed to
prepare as full a report as possible, to be laid before Congress,
as required by the act above cited , on or before the first .l\Jonday in
February next; to be f()llowed at a later period by a more elaborate
report, showing in full the· results of the expedition.
8. The sum of thirty thousand dollars is set apart from the appropriation for the expenses of the survey thus intrusted to Lieutenant vVilliamson.

JEFFERSON DAVIS,
Secretary

Lieut. R. S.

of War.

WrLLJAMSON,

1'opo~raphical

Corps.

Instructions to Lieutenant J. G. Parke.
wAR DEPARTMENT,

1-Vashington, November 18, 18f53.
. SrR: The President ?f ~exico has given to this g<?vernment. auth?rIty to make surveys Wlthm the Mexican territory, m connexwn With
the examination of railroad routes to the Pacific, and you are selected
to make such a survey in accordance with the instructions below, provided a suitable pCPrty can, as is believed, be organized with the means
which will be placed at your disposal.
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For this purpose a draft on the assistant treasurer at San ·Francisco
for five thousand dollars is herewith enclosed to you ; and orders have
been given to Lieutenant Williamson to supply you with all the funds
he can spare, and all the animals, equipments, &c., which may be disposable for the object, on the disbanding of his party.
A similar order has been given to Lieutenant Whipple, though it is
hardly expectecl that aid from him will be necessary should these instructions reach you before the pRrty of Lieutenant Williamson is disbanded. If, however, Lieutenant Williamson should have sold his
animals and equipments, you rr.iay find Lieutenant Whipple's assistance essential to your success. It is to be distinctly understood that
neither of those officers is to deprive himself of anything necessary to
the prompt completion of his report. The organization and outfit of
your party are to be completed on the most economical scale that can
be prudently adopted.
The necessary orders have been given for the detail of an escort and
supplies for the same.
You will confer with Lieutenant Williamson upon everything relating
to the organization and outfit of your party, and to your plans for the
prosecution of the work. ·
You will use the utmost despatch in commencing and prosecuting
the duty assigned to you, and observe the following instructions jn regard to it:
Referring to a sketch from the office of the Mexican boundary survey,
hereto annexed, you will commence the barometric levellings on the
Gila a little above "Pima village," at a place marked Dry creek;
follow the line by Tueson, thence by blue line marked Nugent's wagon
trail, to angle in red dotted lines marked "Brackish pool," east of Salt
Lake.
It may be that a better and shorter line exists from the point of departure on the Gila to the point on the San Pedro where blue line or
Nugent's wagon trail strikes it. The mountains in that cut-off are described to be generally parallel to the river San Pedro, and the belief
exists that a good route can be found through them on the line indicated.
From the point marked "Brackish pool," just east of Salt Lake, as
f~r east as the first stream, marked "Sienega," along the dotted rod
lme,. a ~urvey and line of barometric levellings has been carried by the
:Mexican boundary survey. But it would be well to make the survey
continuou ly aloncr the red and blue line eastwardly, until it strikes
<?ook'~ wagon trail, and thence by th.e shortest distance and most practiCable route to the valley of the RIO Bravo, to some point between
"Dona An " and "Frontera," eight miles north of El Paso.
A m re elig~bl~ a~d irect route ~r m the region of the said Salt
~ake t? th pomt md~cated on the RIO Bravo may be found. If innot
!ormatwn or ob ervatwn n the ground shall so suggest, you
confine your"elf to the wagon trails described, but depart from the line
indic<lt<d at any conv nient point.
B ;.r in min th se wacr n trails are faint, and not as broad or well
mark ·cl as the gr at emigrant trail known as Cook's route, which,
having been sufficiently explored, will not receive your attention.
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The levels have been carried continuously by :Major Emory along
the valley of the Gila ; and it might facilitate the operation not to unpack the barometer until the party shall have reached the point of
departure from the Gila.
As the whole country between the Gila and the Rio Bravo, embraced in the parallels of latitude 32° and 34°, has been well covered
with astronomical observations, it will probably not be necessary for
you to impede your progress in checking the run of your work by
elaborate astronomical observations. A sextant and chronometer, by
'vhich you can obtain your latitude, will, it is believed, prove sufficient
to check your work.
The profile of the region traversed, showing the gradients which a
road passing over it must encounter, is the information most wanted.
It is therefore recommended that you take the barometric height at
every point on the line to be surveyed, which may be important in the
elucidation of this subject.
On reaching the Rio Bravo, it may add little to the expense of your
party to bring it all the way into the settlements on the Red river. If
so, you will take some new route from Dona Ana, passing through the
northern part of Texas, and make a barometric levelling of the same.
Very respectfully, your obedient servant,
JEFFERSON DAVIS,
Secretary qf War.
Lieut. J. G. PARKE,
Topographical Corps, San Diego, California.

'VAR DEPARTMENT,
Jfasltington, November 18, 1853.

SrR: Authority has recently been obtained from the President of
:Mexico to make surveys within the IVIexican te:ritory in connexion
with the exploration of railroad routes to the Pacific, and so soon as
your survey is completed Lieut. Parke will be detached from your command to conduct such an expedition, under instructions of this date from
the department, which are herewith transmitted.
You will please furnish him for this purpose with all the funds you
can spare, and all the animals, stores, equipments, &c., which may be
in serviceable condition, without however depriving yourself of anything necessary to the prompt completion of your report. He has been
directed to confer fully with you upon everything relating to the organization and outfit of his party and to his plans for the prosecution of
t~e work, and you will please give him the benefit of your advice and
rud when ever they can be of service to him. The department would
gladly avail itself of your experience to conduct this survey if it could
do .so without del~ying your report of that which you have already be~n
assigned to ; but m VIew of the anxiety of Congress and the pu~hc
generally to learn the result of the explorations commenced last spn~g,
the reports must be delayed as little as possible beyond the penod

64

S. Doc. 1.

mentioned in your instructions, which moreover IS the time limited
by la\v tor their presentation to Congress.
Very respectfully, your obedient servant,
JEFFERSON DAVIS,
·
Ser;retary of War.
Lieut. R. S. WILLIAMSON,
Topographical Corps, San Diego, California.

WAR DEPARTMENT,
Washington, November 18, 1853.
SIR: Lieutenant J. G. Parke is about to organize and fit out a surveying party under instructions from this department of this date, and
is authorized to receive from you, on the conclusion of the survey now
conducted by you, all the funds you may not need, and any animals,
stores, equipments, and other property which may be in serviceable
condition, which you can spare without inte rfering with the prompt
completion ~f your report.
Very respectfully, your obedient servant,
JEFFERSON DAVIS,
Secretary of War.
Lieut. A. WHIPPLE,
Co:ps oj Topographical Engineers.

lnstr1J,ctions to Brevet Captain J. G. Pope.
BuREAU oF ToPoGRAPHICAL ENGINEERS,
PVashington, October 7, 1853.
SIR: Your letters of 28th August and your estimate have been received. I send, herewith, a copy of a report upon the same from this
office.
The survey as directed from Dona Ana, a b, will be made. On .
arriving at b, it is presumed that jt will be as convenient and as economical to persevere with the survey, from b to c, d, Preston, as toreturn from b to Albuquerque, or to go down to San Antonio; you will
therefore persevere with the survey in the direction indicated.
General Garland will be written to in reference to the detail of Lieutenant Garrard, (1st dragoons,) and to the escort. These questions
must be referred to his discretion.
A nautical almanac for 1852 was long since sent to you. One for
1853 and one for 1 54 are n won their way.
On arriving at P!e ton, you will rr:ake all discharges necessary ~o
reduce expen"es, w1ll report your arnval there. and will there await
further orders, occupying your elf in the preparation of the report and
map of your survey.
Your e timate is for 14,600. You are authorized to draw on this
bureau at times, as funds are wanted, for an amount in the whole
not exceeding $15,000.
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You can call on the Ordnance department for arms and ammunition;
also upon the quartermaster and the commissary for such supplies as
they can furnish you, and which will tend to lessen your expenses.
The depot of the Mexican boundary survey at El P aso will supply
you with such instruments as it has to spare, on your application and
receipt.
You will not forget that one of the chief objects of this survey is to determine the military capabilities of the line; and, as an important auxiliary, its properties for a railroad should also be carefully developed.
Respectfully, sir, your obedient servant,
J. J. ABERT,
Colonel rf CoTps rf Topoffraphical EngineeTs.
Brevet Captah1 J. PoPE,
Topographical Engineers. Albuquerque, New Mexico.
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MILITARY ROADS IN OREGON.

Instructions to Brevet Captain G. B. McClellan.

-vv

AR DEPARTMENT,
Washington, D. C., May 9, 1853.
SrR: The construction of the military road from W aHa- Walia to
Steilacomb, Puget'sSound, authorized by the act of Congress, approved
January 7, 1853, is assigned to you under the general directions of
Governor I. I. Stevens. You are authorized to make a requisition for
such part of the appropriation as may be necessary to conduct the preliminary surveys and location of the road. These being accomplished,
you will enter into contracts with responsible persons for the construction. In order to avoid delay, you are authorized to draw upon this
department for a portion, or the whole of the appropriation, as soon as
you have formed the required contracts, which will be at once forwarde-d
to this department for its -sanction.
It is important that this road should be opened in season for the fall
emigration ; you will, therefore, use every exertion to do so .
. - Should it be found impossible to accomplish this, yo11 will, at least,
endeavor to fix the line of the road, especially through the Cascade
mountains, and to perform such work on the most difficult portions as
will enable the emigrants to render the route practicable by their own
exertions, detaching a suitable person as gmde and director to meet
them at Walia-Walia. Should you find it advisable, you are authorized to let out different portions of the road, or different kinds of work,
on separate contracts. On account of the peculiar nature of the work,
you may find it advisable, instead of contracting for the performance of
a specified amount of work, to contract for the supply of _the necessary
laborers and tools, taking precautions to secure good ones. In any
event, you will so arrange your operations as, first, to secure a practicable wagon road between the extremities of the road; devoting the remainder of the funds at your disposal to the improvement of the more
important points, always endeavoring to make the whole road a good one.
Very respectfully,
JEFFERSON DAVIS,
Secretary of War.
Brevet Captain GEORGE B. lVIcCLELLAN,
Corps o/ Engineers.
ln.~tructions to Brevet Major Benjamin Alvord.

WAR DEPARTMENT,
Washington, May 30, 1853.
Sm: The construction of the military road from the mouth of Myrtle
creek, on the Umpqua river, to Camp Stewart, in Rogue River valley,
authorized by the act of Congress, approved January 7, 1853, is as-
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signed to you. You are authorized to make a draft for such part of the
appropriation (twenty thousand dollars) as may be necessary to conduct the preliminary surveys and location of the road. These beipg
accomp]ished, you wiU enter into contracts with responsible persons for
the construction. In order to avoid delay, you are authorized to draw
upon this department for a further portion, or the whole of the appropriation, as soon as you have formed the required contracts, which wi.l
be at once forwarded to this department for its sanction. Your drafts,
drawn in pursuance of this authority, will be cashed by the Collector
of Customs at San Francisco or Oregon city. Should you find it advisable, you are authorized to let out different portions· of the road, or
different kinds of work, on separate contracts. On account of the peculiar nature of the work, you may find it advisable, instead of contracting for the performance of a specified amount of work, to contract
for the supply of the necessary laborers and tools, taking precautions
to secu re good ones. In any event, you will so arrange your operations as, first, to secure a practicable wagon road between the extremities of the road; devoting the remainder of the funds at your disposal
to the improvement of the more important points, always endeavoring
to make the whole road a good one.
J esse Applegate, of Youcalla, Oregon , near Myrtle creek, has been
recommended by Governor Lane and General Adair as having much
kuowledge of the route of the proposed road. You would do well to
see him, and. if you find him well informed on the subject, it might be
advantageous to secure his services on the work.
Very respectfully, your obedient servant,
JEFFERSON DAVIS,
SecretarzJ cif War.
Brevet Major BENJAMIN ALVORD,
4tlt 1ntantry, Dalles of the Columbia, Oregan.
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CAPITOL EXTENSION,

U.S.

CAPITOL ExTENSION OFFICE,

T'Vashington, October 22, 1S53.
SIR: I have the honor to report the progress of the works for the
extension of the United States Capitol.
On the 1st of December last the architect reported the condition
of the work as follows :
"The cellars of both v~ings are completed; the arches to support
the basement floors are finished, and the outside marble-worl\: is progressing rapidly."
On the 23d of March, the work, which by the terms of the appropriations had been placed under the special direction of the President
of the United States, was transferred by his order from the Department of the Interior to the War Department, and on the 4th of April
I had the honor to receive the following orders fi·om you :
"WAR DEPARTMENT, April 4, 1853.
"SIR: Having been detailed, on the 29th of March, by the chief engineer, to take charge, under this department, of the public interests
conne~ted with the extension of the Capitol and erection of the wings
of the Patent Office building, you will proceed to take such measures
as may be necessary for the proper execution of these works.
"As upon you will rest' the responsibility for the proper and economical construction of these buildings, you will consider yourself fully empowered to make such changes in the present administration as you
may deem necessary, and to regulate the organization hereafter as
your experience may dictate.
"In the disbursement of the moneys appropriated by Congress, you
will conform to laws and the usages of the Treasury Department.
"Your attention is particularly called to the condition of the foundations of the extension of the Capitol. Unfavorable reports have been
spread abroad, and it is due to the public sentiment that a careful
examination be made. If you are satisfied, upon examination and inquiry, that they are safe, no further steps will be necessary. If they
are not, you will take such measures as will be effectual to make
them so.
. "You will ~xamine the arrangements for warming, ventilation, speakmg, and heanng. The great object of the extension of the Capitol is
to provide rooms suitable for the meeting of the two houses of Congress-rooms in which no vitiated air shall injure the health of the
legjslators, and in'which the voice from each ~ember's desk shall be
easily maJe audible in aU parts of the room. These problems are of
difficult solution, and will require your careful study. '
" It will be proper for you to visit, at a convenient time, some ot
the prjncipal rooms for public assemblies in our larger cities, and especially to examine those which it is understood have been successfully
constructed.
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"rrhe quarries from which the materials are obtained should be inspected by you at an early day.
"Such books as you may need for your instruction and assistance
will be furnished from the library of this department. A copy of a
clause in the act of 3d March, 1853, making appropriations to supply
deficiencies, is enclosed for your information.
"You will freely consult with this department, and make your reports
directly to this office.
"Very respectfully, your obedient servant,
"JEFF'N DAVIS,
''Secretary of War.
"Captain 1\'I. C. MEIGS,
"CO?JlS of Engineers, Tif7ashington."
I proceeded immediately .to make the requisite examinations of the
foundations, and of the plans and construction of the work.
The foundations were examined by excavating so as to expose the
soil upon which they rest, and by mining in many places into or
through the masonry. Upon this examination, I made to you, on the
28th of May, a detailed report, concluding as follows:
"While I regret that a larger proportion of hydraulic lime was not
used in the foundations, so as to give greater dryness and solidity to
the masonry, I do not apprehend any danger of their failure, and report as my opinion, the result of a careful examination and much
reflection on the subject, that they are sufficient to bear the weight of
the proposed structure."
In examining the plans of the halls intended for the meeting ot
Congress, I became satisfied that they were not such as to promise a
favorable result.
After a careful study of the subject, I caused plans to be prepared
in accordance with the views set forth at length in my letter to you of
J 9th May, a copy of which accompanies this report.
This letter and the plans proposed by me for the completion of the
south wing were referred to Professors A. D. Bache, of the Coast Survey, and Joseph Henry, of the Smithsonian Institute, as a commission
on acoustics.
I was directed to accompany them, and to aid them in an examination of the principal public rooms of the cities of Philadelphia, New
York~ and Boston, with a view to making such comparisons between
rooms ?f different forms and sizes whose acoustic qualities had been
throw light upon
determme by the surest te t, experience, as miO'ht
0
this difficult ubject.
!hey vi~it d ma~y different public buildings, among which were, in
Philadelphm, .the Grrard c lleg ; Ea tern penitentiary, in whose long
hall" "Om unous phen mena were noted; Musical Fund hall; Circular
church, in 1 an om stre t; n w concert ro m, in Chesnut street; sev. ral theatr . '
ther public ro m .
In ew ork and Br llyn, th fetropolitan hall; Niblo's theatre
and c nc rt r m;
tl
rden; the Tabernacle; rotundo of the
Exchang ; 1 t. arth l mew's church; Dr. Bethune's, Dr. Beecher's,
and many other churches.

and

S. Doc. I.

71

In Boston, the new Music hall; the vaults under Beacon hill reservoir; the legislative halls; Faneuil hall; the Melodeon, &c.
The examination of these different rooms, in most of which experiments were tried, by speaking in different parts of the room, by noting
the duration, loudness, and source of the echo, the effect of external
noises, &c., and of most of which sketches, show~ng the general form
and dimensions, were taken, gave a series of observations which, when
properly studied and completed, as is intended by the commission in
some further experiments, cannot fail to be of great value.
Enough was seen to enable the commission to make a partial report
upon the 24th June last, in which they say :
" They are now prepared to report that the principles presented to
them by Captain Meigs are correct, and that they are judiciously applied.
,
"They are of opinion that the plans should be provisionally adopted,
in order that the building may not be delayed, subject to such modifications in the details as may result from further study of them by Captain Meigs, or from the experiments and observations of the commission.
"This general adoption of the plans will not, it is believed, interfere
with any changes of details likely to be found desirable."
Upon receipt of this report and your recommendation, the President
adopted the plans which had been prepared for the south wing, and its
construction was immediately commenced.
The plans for applying the same principles to the north wing were
prepared as soon as possible, and received the approval of the President upon the 6th July.
These plans were prepared by the accomplished architect, Mr.
Thomas U. Walter; and I am happy in being supported by his opinion,
fhat not only will the legislative halls be better adapted to their main
urpos~ as rooms for ?el;>ate, b~t that. the architectural bPauty and ~he
onvemence of the bmld111gs will be mcreased by the changes wh1eh
ave been made.
Since then the work has been pressed with all possible rapidity.
1 The Hall of Representatives is 137 feet long, 92 feet wide, and about
30 feet high. Upon three si.Ws it is surrounded by a wide gallery,
capable of seating 1,200 persons. Arranged jn a semi-circle upon the
floor are 300 separate desks for the members, like those now in use in
the Senate chamber.
The space between the front of the gallery, which is rectangular,
and the semi-circular railing outside of the members' seats, affords room
for sofas, for the use of those persons admitted to the floor of the
House, and also for a further provision of desks for members, should
the House ever be increas.ed. The space under the galleries is enclosed,
and occupied by coat and cloak rooms.
The ceiling will be of iron, suspended from the iron-roof truss, w~th
proper openings for ventilation, and with large spaces filled With
ground or stained glass, which will diffuse a uniform light over the
whole floor. The i~tensity of this light can be modified by louvres
under the glazed porttons of the outer roo£
At night the hall will be lighted by gaslights placed above the glass
of the ceiling, thus excluding the glare, heat, and smell of the gas,

~
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and preventing contamination of the atmosphere by the products of
combustion.
The ventilation of so large a room as this, liable to frequent and
great fluctuations in the number of persons within it, will require special provision. By supplying constantly a large quantity of pure air,
at a moderate temperature, however, a perfect ventilation can be obtained. The only reliable mode of doing this is by using a fan or other
blowing engine to supply the air, and by warming it as it enters, by
pipes fillerl with moderately-heatec1 water.
The notes on acoustics and ventilation accompanying this report
will show how it is proposed to arrange this ventilation. To that paper
I must refer, also, for the reasons which induced me, after a careful
study of all the published authorities I could find on the subject, to
recommend the particular construction adopted for the legislative halls.
I do not doubt that the rooms we are now constructing w1ll be the best
debating rooms of such size ever built.
The position of the Hall of Representatives, in the centre of the south
wing, allows it to be surrounded by retiring, conference, and committee
rooms, post office, offices of the clerk of the House, &c., of easy access.
The corridor, which nearly surrounds the hall, affords free communication, from the various doors leading into the hall, to these rooms. At
the same time, the public being excluded, during the business of legislation, from some parts of these corridors, members of committees,
clerks, and officers, will not be liable to interruption, as in the old
Capitol, in passing from the hall to the committee and conference rooms,
and offices of the engrossing clerks. Much time, precious in the last
hours of a session, will be saved by the convenient arrangements here
made.
There are five doors leading into the hall from the surrounding corri
dor. Two private staircases lead from the hall itself to the basemen
story. Some of these different entrances will, in the most crowde
state of the Capitol, always afford to the members the means of avoic
ing the annoyance, bustle, and confusion which are so common in th
lobbies of the old Capitol.
The retiring rooms and conference roo swill be very convenient and
very beautiful.
In the plan of the south wing, under construction when I was placed
in charge of this work, all the offices of the House, all the committee
roon:s, retiring rooms, &?., were separated from the hall by a broad
corndor open to the pubhc; and the only entrance to or exit fi·om the
Hou ~e was through this corridor .
0
ne who ha~ een the cr wd whic~ collect in the public lobbies
£ the . hou s d urmg the la. t. day . . and mght of a session of Congress,
can fall to under~ tand the dt dyantages .of this single entrance, and
the gr at advantages f the public and pnvate communications of the
new plan.
Th public galleric are paci us-seatinrY about twelve hundred
peopl . They will be nt red fr m a pacio~s corridor in the econd
tory, reached by br a flirYhts f marble stairs. These stairs will be
the mo t tat ly in th country, and wh n mbellished with our beautiful native marbles will, I tru t, compare favorably with any abroad.
1
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The reporters' gallery is above the Speaker's chair. It occupies one
side of the hall. Behind it is a broad corridor, to be reserved for the
use of the reporters, with desks at which their notes can be written out,
and telegraphic apparatus, by which a speech may be in process of
transmission to the remotest constituent before its delivery is concluded.
The Speaker's room and the retiring rooms of the House open directly
into the hall on one side, and on the other upon the noble southern portico, which is accessible only from them, and is thus reserved for the use
of the members. The Speaker's room is directly behind the Speaker's
chair, and on each side of it is a retiring room; thus affording to each
of the great parties, into which the House must always be divided, a
room for consultation.
The most striking parts of this wing, after the Hall of Representatives
itself, are the entrance lobby, decorated with coupled Corinthian columns and ceiled with marble, the magnificent marble staircases, and
the wide corridor which crosses the basement from north to south. This
is twenty-four and a half feet broad, and contains thirty Corinthian marble columns. The enriched, arched, and panelled ceilings of the corridors of the principal story will also afford opportunities for architectural
embellishment.
The basement, the division walls of which are completed, contains
seventeen committee rooms, lighted from the outside con idors, and
eleven interior rooms, which have only a secondary light, and which
·
will be used for the storage ofbooks and documents.
When this wing is completed it :will be necessary to enlarge the
northern door of the present House of Representatives, and remove ·
the galleries and temporary wooden floor. This will, like the central
rotundo, be a room for the a~semblage of the public, whom interest or
curiosity bring to the Capitol during the sessions of Cong:res~. I have
seen the rotunda thronged ; and as each year our populatiOn mcreases,
and the interests connected with legislation enlarge, gre~ter numbers
will be drawn towards the Capitol, and more room w1ll be needed.
This noble hall will thus be turned to a useful purpose, and be kept
clear and unencumbered in its original state. It has been the scene of
so many important events of the history of the country, that no one can
desire to see it changed, by being cut up into committee rooms or ~n
c umbered with shelves.
The principal floor contains, besides the H all of R e presentatives, the
vestibule, the corridors, and grand staircases, fcmrteen w ell-lighted
rooms.
The hall of the Senate is arranaed upon the same principles as are
applied to the Hou ~e of Represe~tatives. Its smaller size-112 by 82
feet-rende rs it less difficult to construct, and leaves room for larger
and more. magnificent corridors and retiring rooms.
..
The smte of apartments embracing the Senators' rct1nng room, tl_Je
Vice Presid ent's room, conference rooms, and their approaches, will
be of unrivalled bean ty.
.
The same facility of inaress and egress by public and pnva~c doors
and private stairs, will en~ble Senators, as well as R prescntat1ve ' to
escape the throng of the public rooms.
The offices are conveniently arranged. The grand staircases, corri-
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dors, &c., are of corresponding splendor with those in the south wing;
and the plan offers as many striking features of various architectural
beauty, without monotonous repetition.
The western and northern porticos are reserved for the use of Senators and the officers of the Senate.
The changes in the plans rendered necessary extensive alterations
in the foundation walls, which were effected by cutting through the
arches of tbe basement floor, and, through the openings thus made, removing earth excavated from foundations.
These foundations were made of concrete, resting upon the natural
soil. In some parts of the work, many feet below the cellar floors,
about thirteen hundred cubic yards of concrete foundation were thus
laid. The walls resting upon this concrete, for speed, and also for
economy of construction in the dark and intricate vaults of the cellars,
in which the handling of stone would have been difficult and expensive, were built of brick, and were carried up to the level of the basement floor.
The contractor who had undertaken to execute the brick-work of
the Capitol extension, when called upon to commence worh:, objected
that the season was advanced, and that he had lost the opportunity of
collecting a force, as he had expected, before the rise of wages. As his
price was so low as to make it manifest that he could not execute the
work properly except at a ruinous loss, I recommended that he should
be released from his contract, and the work done, as it should be, by
day's work. You approved this recommendation, and the work has
been executed economically and thoroughly, under the direction of skiliill and trusty foremen, and to the entire satisfaction, I believe, of both
the workmen and the superintendents. The men are paid according to
their skill and industry, and seem to be industrious and contented. I
have never seen a better body of mechanics.
The contractor, who had engaged to deliver ten millions of bricks,
failed before. he had delivered one-and-a-half millions, and to prevent
the work from stopping, I was obliged to purchase at an advanced
price in the market of Washington. This city could not supply enough
for the daily use of the work, and it was very important to have not
only enough for this season, but a stock on hand to be applied next
sp~i ng, during the time when it is practicable to build before any
bncks can be made. I therefore proceeded to Baltimore, Philadelphia,
and Ne~ York, jn all of which cities I purchased bricks to be delivered
here durmg the fall and winter. For the difference between the cost
of the~e brick and the contract price, the contractor and his sureties
arr bound to the Unit d tates.
The discoloration of the marble ha received my attention. When
I took charge I cau ed many blocks to be removed fi·om the walls,
11nder tanding that a promi ~e ha been giv n that this should be done.
'pecim ns of the marble wer submitted to skilful chemists for analyi., and a r port ha
n r c iv tl which ati fies me that these tains
w~ll disappear in tim .
o~ which w re
ry con~ picuous shortly
ut_ter th , locks w re pl ce m th wall have already almost entirely
(h::mppeared ; and I do not d ubt that when the watei-which is con-

S. Doc. I.

75

tained in all green masonry-dries out, the walls will present the most
beautiful specimen of marble-work in the United States.
Some delay has been caused by the want of a few blocks of marble
necessary to complete the basement walls. They are expected shortly,
when a large quantity of stone, already cut for the principal story, can
be set.
About two-thirds of the arches covering the basement of the south
wing are at this date turned, and the others are proceeding rapidly.
The north wing was not commenced quite so early; but its basement will, if the weather continues favorable, be covered this fall.
With the liberal appropriations made by Congress, the only limit
to the rapidity of building hereafter will be the possibility of getting
marble. The whole quantity of marble received up to this oate is
75,639 cubic feet; and, though it has not come lately as rapidly as I
could wish, I doubt whether so large a quantity of so beautiful a
material has ever before been delivered at a public building in the
same space of time.
When I took charge of the work, I found a doubt cast upon the
legality of the contracts for the extension of the Capitol, particularly
the contracts for the marble and for .the marble cutting.
Not being willing to take the responsibility of carrying on these contracts while this doubt remained, I requested you to submit them to the
Attorney General of the United States. His opinion, of the 6th May,
sustains the contracts, and removes all doubt upon the subject.
.
The only c<;>ntracts made Juring the year were with Frederick A.
Burch for laying bricks, and with C. Wendell fur ten millions of brick.
Copies of them accompany this report.
.
\V ith a view to obtaining American marbles for the interior decOI·ation of the Capitol, an advertisement has been issued. Specimens
have been received from various places,. though they are. not .so numerous as is desirable, The most beautiful thus far received IS from
Tennessee, and a quantity of this has been ordered.
Gash accournt.

Available on 1st December, as shown by the report of
the architect of that date. ___ ......... __ . . . . . . . . • $1 04,~00 03
Amount appropriated in deficiency bill for the year ending 30th June, 1853·-----------·--------------- 400,000 0()1
Amount appropriated for service of year ending 30th
June, 1854 ... _.•••................. _. . . . . • . . . . 600,000 00
1,104,200 03
Amount expended from 1st December, 1852, to 30th
September, 1863 .....•....••.........•....••••.

322,383 54

Amount available 30th September, 1853 .. ~...........

781,816 49
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For the service of the year ending June 30, 1855, the sum of
$750,000 will be required.
1 have the honor to be, very respectfully, your obedient servant,

M. C. MEIGS,

Capt. of Engineers, in charge

Hon.

of Extension U. S. Capitol
and of Washi11gton Aqueduct.

DAvrs,
Secretary of War.

JEFFERSON

List

of papers accompanying the report.

I. Order of President transferring Capitol extension to Department
of War.
II. Report on foundations.
III. Letter to Secretary of War, enclosing plan of proposed changes
in extension United States Capitol.
IV. Notes on acoustics. ·
V. Letter of Secretary of War to Professors Bache aod H enry.
VI. Orders of Secretary of War .to Captain Meigs to aid Professors
Bache and Henry.
VII. Partial report of Professors Bache and Henry.
VIII. Contract with F. A. Burch-bricklaying.
IX. Contract with C. A. Wend ell-bricks.
X. Advertisement for specimens of marble.

I.
ExECUTIVE OFFICE,. March 23, 1853.
Believing that the public interests involved in the erection of the
wings of the United States Capitol will be promoted by the exercise
of a general supervision and control of the whole worl~ hy a skilful
and competent officer of the corps of engineers or of the topographica 1
corps, and as the officers of those corps are more immediately amenable to the Secretary of W ar~ I hereby direct that the jurisdiction
heretofore exercised oYer the said work by the Department of the
Interior be transferred to the War Department, and request that th
tiecretary of War will . designate to the President a suitable officer to
take charge of the same.
FRANKLIN PIERCE.

II.
U. ~. CAPITOL,
Washington, May 2 , 1 53.
ra: I have the honor tor port the re ult of an examination of the
foundations of the exten ion of the United 'tates Capitol, as in ~ tructed
ffi your letter of 4th of April.
OFFICE OF ExTENSION OF

S. Doc. I.

77

The committees of engineers and topographical engineers, who in
.March, 1862; at the request of the Senate Committee on Public Buildings, examined these foundations in their then condition, reported that
they found the walls to rest uniformly upon the natural soil of gravel
and clay.
They caused holes to be dug as low as or below the level of the
bottom of the foundations at the four corners of the building.
I caused nine other holes to be sunk, to examine the soil upon which
these foundations rest.
The result of my examination agrees with theirs, except that I found
one short pier in the north wing, the foundation of which, not being
sunk so low as that of the outer wall with which it is bounded, has not
reached the natural soil. This I have directed to be underpinned.
The nine wells sunk by myself in addition to four made at the inspection of March, 1852, make thirteen points at which the sub-soil
of this foundation has been examined, and are enough to enable me to
speak with confidence. I have no hesitation in saying that the soil is
such as to bear securely the weight of the building.
I examined the outside of the foundation walls carefully where they
were exposed by the removal of the earth. This outside face, having
been built very near the vertical face of the excavation made for the
foundations, is left rough. I was enabled to see that the joints were
generally well filled with mortar. I saw some few cavities in one or
two places which I examined, but not more than were to be expected in
so large a work, where it is impossible to inspect every stone that is
laid. I also examined the walls by cutting into them in many places,
generally from the inside. Holes were cut reaching into the heart of
the main walls-in one place quite through.
'rhe wall is 6' 9" thick above the cellar floor, being thicker below
thar level. The breadth of the footing varies with the depth, being in
no case less than seven or eight feet; and on the west front, where the
wall under the inner range of columns and that under the main wall of
the building are founded at a depth of nearly forty feet below the
basement floor, the two foundations are joined in one mass of twenty
feet in width.
I found the main wall to be composed of stones of various sizes,
large and small; not so large as to make the handling of them expensive, nor so large as I have used in the facing of scarp walls of fortifications, but quite as large as I have vvished to use in the rubble backing of these walls, and quite large enough to make a very strong and
substantial wall. The stone is the blue gneiss of the Potomac quarries;
and though it is said that the heart of the wall contains (particularly in
the south wing) some weathered stone, there is no reason to apprehend
that any weight likely to come upon these 6' 9" walls will ever crush
the worst of these stones. None of it, certainly, is as easily crushed as
any natural earth on which a wall can rest.
.
The quality of the mortar used is defective. Its color generally mdicated, where I examined it, the presence of some cement. In a few
places it was so light-colored as to induce me to think th~t there was no
cement. Wherever I found the mortar white, it was qmte soft; where
the color was darker, indicating cement, it was harder; but it had not
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generally set so hard as a mortar made of cement, lime, and sand, in
good proportions, and placed fresh in the wall, would have done in the
period that has elapsed since this wall was built.
The masons employed to open the walls for examination removed
the stones by loosening them with crowbars, and mined into the walls
without the use of any cutting tools. H ad the mortar contained onethird or one-half as much cement as lime, they would have needed
stonecutters' chisels and hammers to remove or cut off the stones.
I think that the cement may have been left too long mixed, or else
that there was not enough of it used.
By way of comparison, I examined the foundations of the south projection of the old Ca pitol building. These were put in about forty years
since, and I found the mortar white, evidently containing no cement,
and still soft.
While I mention the condition of the mortar as a defect, I do not
consider it a fatal one.
It must be remembered that forty years ago the use of cement was
almost unknown in this country, and the foundations of all the large
buildings erected at that time must have been laid with common lime
mortar; such is the construction of the old Capitol, as we see from observation.
Fortress Monroe was built with lime mortar, and examinations of
the old walls show that the mortar in the centre of them is now as
green and soft as when first laid.
The stones in the main wall of the Capitol extension where I opened
them were well laid, the joints well filled, and the stones, large and
small, packed closely together. Though the mortar was not generally
hard, it was by no means in the soft state of that of the old Capitol, or
that it would have been had no cement been used. It was hard
enough to keep the stones together, and to prevent any lateral displacement.
The footings of the piers and partition walls are very broad. These
walls being thinner, generally about 3' thick, and fir1ished with two
roughly-dressed faces of rough-squared stones, are still more compact
than ~he outer wall, and having fewer joints, are less liable to compresslOn.
A very careful examination of the interior face of the outer walls of
both wings, l?oking_ particularly into the re-entering angles at th_e
heads of the p1ers, d1d not enable me to discover a single crack or evlde~lCe of _recent settlement. The inside of the walls has generally. bee_n
pomt d, m some case~ roughly pointed, as the wall was built, whrch IS
the best method; in others, pointed afterwards with a different mortar.
Had there been any settlement since this was done, it would have certainly shown its eflect_s in ?racking the pointing. When we consider
that these walls vary m hmght from 15 to 40 feet, being found ed on
horizontal benches cut in descending the side of the hill. I think it a
proof of good work to find the settlement so uniform as not to have
caused cracks.
In conclusion, while I regret that a larger proportion of hydraulic lime
'YC:s not u ed in the found at ion , so as to give grf'ater dryness an_d sohdrty to the masonry, I do not apprehend any danger of their failure,
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and report as my opinion, the result of a careful examination and much
reflection upon the subject, that they are sufficient to bear the weight
of the proposed structure.
I have· the honor to be, sir, respectfully, your obedi~nt servant,

M. C. MEIGS,
Capt. Eng., in charge of Ex. U. S. 0. and Wash. Aqueduct.
Hon. JEFFERSON DAvrs, Secretary of War.

III.
OFFICE oF ExTENSION OF U. S. CAPITOL,
Washington, May 19, 1863.
DEAR SrR: I have the honor to enclose a report prepared by the
architect of the United States Capitol, giving the history of the formation of the plans for the extension of that building now under construction.
I have attached to his plan (G) a fly, showing the arrangements which
I have recommended for securing a better Hall of Representatives than
is provided by the plans heretofore proposed.
Having verbally, m my interview with the President and yourself,
fully explained the . proposed changes, with the aid of large drawings
showing the accommodation to be afforded, it is not necessary here to
enter into detail.
I will only repeat my own conviction, that the proposed change will
secure a better room for speaking and hearing, and better accommodations for the members and officers, and business of the House.
I am happy in being supported by the opinion of the architect, who
says, as you will perceive, that the alterations, besides securing these
advantages, will enhance the beauty of the hall.
I have prepared some notes upon the application of the general principles of acoustics and ventilation, which have guided me in devising
the plan which I propose.
They contain the views I expressed to you verbaJly, and which I
proposed to write out for submission to some gentlemen of eminent
scientific reputation.
While I feel quite confident that I am correct, I shall be happy to
he sustained by their approval if right, and will be much better satisfied to be corrected if wrong, than to be permitted to go on and fail in
so important an undertaking.
The changes which I recommend in the plan of the south wing, in
order to carry out the above views, are shown upon drawings which
have already been explained to you.
I would like to have an opportunity to show them to the gentlemen
to whom you will refer these notes.
To lay down general principles correctly is not sufficient security
that the application of them will be judiciously made.
I am, sir, very respectfully, your obedient servant,
Captain of Engineers, in charge
Hon. JEFFERSON DAVIS, Seactm·y of War.

M. C. 1\tiEIG ,
of Capitol Extension.
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Notes on acoustics and ventilation, with reference to the new Halls of Con·
gress, by Captain _M. C. Meigs, United States C01ps if Engineers, May,
.
1853.

Experience shows that the human voice, under favorable circumstances, is capable of filling a larger space than was ever probably enclosed within the walls of a single room.
Herschel, in his admirable treatise on sound, gives a few instances
which are instructive.
Lieut. Foster, on Parry's third Arctic expedition, found that he could
converse with a man across the harbor of Port Bowen, a distance of
6,696 feet, or about 1-l; miles.
Dr. Young records that, at Gibraltar, the human voice has been heard
at a distance of 10 miles.
I have myself on the shore of Lake Champlain, at evening, heard the
echo of the voice returned from the opposite shore, at a distance of
nearly two miles, the sound having travelled between three and four
miles hefore it returned to the ear.
If sound be prevented from spreading, and losing itself in the air,
either by a pipe or an extensive flat surface, as a wall or still water,
it may be conveyed to a great distance.
Biot heard a flute clearly through a tube of cast iron (the water-pipes
of Paris) 3,120 feet long. The lowest whisper was distinctly heard.
In fact, the only way not to be heard was not to speak at all.
Standing on the platform used by the painters in the new Congressional Library, Professor Henry and myself conversed in a low tone,
hearing distinctly from one end of the room to the other. The room
is 99 feet long. The platform is about 7.Z feet below the deeply-moulded
iron ceiling.
Professor Reid slates, in describing his lecture and practical classrooms, which together occupied a space of about 80 feet square, that
in every part, both of the lecture-room and of the practical class-room,
whether crowded or empty, the slightest whisper, or the loudest noise,
was heard distinctly without offensive reverberation, or the necessity
of any exertion of the voice beyond that used in conversation.
The favorable circumstances seem to be a perfectly tranquil and
uniformly dense atmosphere, absence of all extraneous sounds, absence
of ec~oes and reverberation, vicinity of reflecting surfaces, and perhaps m some measure the presence of substances which conduct sound
w ll.
A pure atmosphere being favorable to the speaker's health and
~trength, will give him greater power of voice and more endurance; thus
indirectly improving the h aring by strengthening the source of sound,
and also by enabling the hearer to give his atten6on for a longer period
unfatigued.
Th e analogy between sound and light in rc gard to their progres ,
reAection, and refrac6 n, seem well stablished.
By employing reflectors of prop r forms, sound emanating from one
p int can be collected to a focus at another.
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'Vhf'n the reflector is a plane surface, the angle of reflection is equal
to the angle of incidence.
Experiments under water show that in passing from a denser to a
rarer medium, there is an angle of total reflection.
The speed of its transmission varies with the elasticity and density
of the medium.
Like light, it is confused by passing through air unequally rarified by
heat.
It is more difficult to trace the progress of sound than of light.
Sound is mvisible during its passage, and cannot be traced as light is,
by illuminating the motes in its path; nor is the ear as accurate in estimating the direction from which it receives sound, as the eye is in determining the direction of the source of the light which falls upon it.
But finding a strong analogy to light in those cases where it can be followed, we may reasonably, within proper limits, infer it in others.
The effect of echoes in a smaU room is generally unnoticed; the echo
returns so quickly that the ear receives it as coincident with the original sound, to which it in that case merely adds strength, perhaps prolonging it very slightly.
If the room be larger, and the echoing wall so distant that the interval is sensible, the echo makes confusion.
If on a calm day we advance towards a wall, producing at each step
some sound, we will find a point at which the echo ceases to be distinguishable from the original sound. The distance from the wall, or the
corresponding interval of time, has been called by Professer Henry the
limit of perceptibility. This limit will vary with the nature of the
sound; if the sound be sharp and distinct, as that produced by striking
some hard substance, we will find the limit of perceptibility le~s than
for the more prolonged sound produced by the voice.
The limit will probably vary also with the acutenes~ o_f th: ear ;
some persons being probably able to separate sounds und1stmgmshable
to others.
T~e general limit is probably about 30 or 35 feet. . It shoul~ be asce~tamed exactly, and in constructing a ~oo~ _for pubhc speakmg, the
he1ght of the ceiling should not exceed th1s hm1t.
The soLJnd will then be strengthened to the speaker himself by the
echo. The interval between the original and reflected sounds will be
shorter for all his hearers than for himself, as will be evident from the
adjoining sketch of its path, [see Sketch A at the end of the volume,]
where twice the line S E, the path of the voice and echo for the
speaker, is evidently longer than the difference between S H and S C
H, which are the paths of the direct and reflected sounds to one of the
auditors.
The direct echo from the ceiling then becomes an advantage, by
strengthening without confusing the sound .
. But echo acts in still another way by being repeated between oppoSite surfaces.
The effect is like the multiplication of the image of a candle between
~wo opposite and parallel mirrors. I have noticed it in the long un~n
Ished room of the Smithsonian, where the sound produced by clappmg
the hands is repeated so as to resemble a laugh-ha! ha! ha!
Part ii-6
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In this case the distance between the end walls is such as to separate
the successive echoes; but when the walls are nearer, the sound becomes continuous, and is the ringing sound often produced in speaking
in empty rooms, and called reverberation.
This might trouble us between the ceiling and floor of our room; but
a thick carpet absorbing sound and not reflecting it, will remove this
difficulty.
The great size of the room needed for the meeting of the House of
Representatives, makes it impossible to bring the walls within the limit
of perceptibility. ProfesEor Reid proposed in the houses of Parliament to make the ceiling high in the centre, declining towards the sides,
with floors and galleries rising from the centre towards the walls, thus
reducing the height and surface of the walls, so as to diminish the quantity of sound reflected from them as much as possible. All regard for
architectural beauty forbids the adoption of thi s construction, which
seems to have been modelled upon an empty tortoise-shell.
Breaking the walls into deep panels has also been proposed.
But when we recur to the limit of perceptibility, we shall perceive
that a panel or recess must be over 30 feet deep to separate the echoes
from the bottom of the recess, and from the face of the wall.
The surfaces of mountains covered with trees and rocks return echoes.
No wall of an inhabited apartment can be made rougher than these natural reflectors.
A simpler and more effectual method of controlling the echoes from
the walls, will be to cover them with drapery absorbent of sound.
The echoes from the ceiling are thus turned to account, and those
from the floor and walls guarded against ; but the echoes from small
o~jects all(l surfaces may still be troublesome unless provided for. The
trunks of trees in the edge of a forest return together a distinct echo.
The beams under the flooring of the 1\Tenai suspension bridge are instanced by Herschel as giving a curious echo ; and even such sm~H
objects as the vertical iron rods composing the fence on Pennsylvama
avenue in front of the President's house, will be found to return a sinaular whistling echo to the sound made hy st1iking a smart blow upon
the pavement on a still night.
To gumd against this, it will be sufficient to cushion the chairs and
cover the desks with some material which will not reflect sound .
This .may seem, and may possibly be, an unnecessary precaution;
bu~ I WI h to leave no possible cause of confu sion unnoticed, and to
pomt out what I consider the means to obtain, for the first time, a room
perfect in it, acou. tic arrangements.
H aving thus di. posed of the question of echoes and reverberations,
t h next s entials to perfect and distinct hearing are a tranquil atmo. phere and th absence of extraneous sounds.
I con icler them togeth r, as we shall find that the precautions essential to obtain the one will aLo secu::.:e the other.
\Vindow , in cold \Yeather, cparating the warm air within from the
ld ajr without, serve a~ refrigerator. , cooling th air in contact with
the glas. . Th air, thus rend r d heavi r, immediat ly falls, and a
e~cending she t of cold air i. prodnced, which, on r achinO' the floor,
~rr .ads o r it in a cold stratum, and to person:- of sensitive nerves or
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feeble health causes great inconvenience, being felt as a draught upon
the feet and legs. And many an unfortunate page has been blamed for
leavjng open a door, when the draught really has been caused by this
air cooled by tbe closed glass of an adjacent window. The circulation
thus produced of air of different densities, is unfavorable to distinctness
of hearing. As the ascending hot air along a stovepipe or heated wall
e3:uses irregular refraction of light, and produces a tremulous appearance in all o~jects viewed through it, so sound, irregularly refracted,
becomes less clear and distinct.
If we exclude external windows, and light the room only from tbe
roof, we get rid of this fruitful source of discomfort and indistinctness ;
at the same time we obtain a pleasanter light, ample for all usefu,l
purposes, as is proved by its adoption in all the best constructed pic:"'ture galleries.
·
We also exclude the sounds of the exterior, which, saturating the air ·
as it were, distract the attention, and even overpower the voice w,e ,
wish to hear, as the diffused light of day causes the stars to disappear,. .
Open windows for hearing will be worse than closed ones ; they
not only let irregular, disturbing currents of air in, but they let th~
voice out-acting like black spaces in the wall of a room, which do not
return the light which falls upon them.
The common mode of warming and ventilating public rooms is fatal
to perfection of hearing.
One or several columns of intensely heated air ar.e introduced through
holes in the floor. Being much warmer than the &ir of the apartment,
they immediately rise to the ceiling. If the exit apertures for toul air ·
are above, this fi·esh and heated air alone escapes, having done nnthing
for the apartment except to cause whirls· and currents, such as vve see ·
in a column of smoke passing from a chimn~y on a calm day. The
irregular refraction of sound through these currents of unequal density ·
tends greatly to produce confusion.
If the exits for foul ajr are below, the hot air accumulates at the top
of the room, and, gradwilly displacing the cooler. air, forces it out
through these passages.
Profe:ssor Reid relates that he has found the air near the ceiling of a
~oom at the boiling temperature while those on the floor were complainmg of cold.
·
Here we have strata of different densities and unequal refi·activ.e
power, and hence confusion of sound.
. As th~ warm air must asc?nd to the top of the room, I propose to let
It do so m a lc;t~ge trunk outside of the apartment-pass into a space
above the ce1lmg, and thence by numerous holes find its way, as .
through a sieve, into the room.
By a steam-driven fan, or other mechanical means, we can pump
air, i.n any desired quantity, into any spot to which we choose to di- .
rect 1t.
I would drive all the air required for the supply of the room throughJ
a maze of hot-water pipes, raising the whole of it to the tempera re·
desired-60° or 80°, as the case might be.
If the room be thirty feet in height, and it be desired to , change a:!the air in it every fifteen minutes, enough air should be pumped in1
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above to cause a general descent of the whole body of air in the room
at the rate of two feet a minute.
This would be an imperceptible current. The exit should be by
numerous holes in the floor, perhaps through the carpet, or the risers
of the platforms on which are the members' chairs.
Three important advantages would thus be gained : the avoidance
of all eddies, a nearly homogeneous and tranquil atmosphere, and the
immediate removal downwards of any dust from the carpet, which
would thus be prevented from rising, to be inhaled into the lungs.
To prevent the disturbance and contamination of the atmosphere by
the gaslights, l would place them above the glass of the skylights_;_
the space between those in the ceiling and those in the roof being separated from the chamber into which the fresh air should be admitted.
In summer the same apparatus which sends in warm air in winter
would supply a constant breeze, and if the temperature of the external
air was too high it might be cooled by jets of water from pipes in the
air passages, or even by melting ice.
To recapitulate, then, I propose to place the ceiling at such a height
.as to be within the limit of perceptibility, and thus strengthen the voice;
.to .destroy reverberation between the ceiling and the floor, by a thick
·Carpet on the latter; to prevent echoes from the walls, by drapery ;
frmn the chairs and desks, by cushioning or covering them; to keep out
.eXJtranecms sounds, by making the room an interor apartment lighted
on'y from above ; to secure a tranquil atmosphere, uniform in its density and refraction of sound, by excluding all currents of hot or cold
air ; to secure a constant supply of pure air at the temperature desired
for .the room, by mechanical means introducing the air through all parts
·of the ceiling and taking it out through all parts of the floor-thus also
t o remove dust; to prevent all interference with ventilation by the lights
at night, by placing them outside the room above the skylights.
I feel confident that, by observing the above-described precautions,
we will obtain rooms as near perfection as is possible-" rooms in
which no vitiated air shall ir~jure the health of the legislators, and in
which the voice from each member's desk shall be easily made audible
in all parts of the room."
This was the problem proposed to me for solution.
In conclusion, I have the honor to repeat the request made verbally
o~e days since, that the above notes and observations may be submitt d to some person of scientific reputation, the weight of whose
authority may sustain me if I am right, or correct them if wrong.
I espectfully submitted to the Hon. Jefferson Davis, Secretary of
War, by his obedi nt servant,
Captain

of Engineers,
of U.

M. C. MEIGS,

in charge of .Extension
. Capitol and Washington Aqueduct.
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v.
wAR DEPARTMENT,
Washington, May 20, 18S3.
GENTLEMEN: Captain .:Meigs, of the corps of engineers, has submitted some notes upon acoustics and ventilation in reference to the
construction of the new hall for the House of Representatives.
By direction of the President, who is desirous of obtaining the best
scientific authority within reach upon this subject, I enclose them for
your perusal, with a request that you will give them such consideration and make such remarks upon them as you think proper.
The importance of this subject to the convenience and health of
Congress will be a sufficient excuse for troubling you thus far.
If you will appoint a time for an interview, Captain Meigs will lay
before you the drawings showmg the plan of construction which he
proposes.
Very respectfully, your obedient servant,
JEFFERSON DAVIS,
Secretary q( War.
Messrs. A. D. BACHE, LL. D.,
and Jos. HENRY, LL.D.

VI.
wAR DEPARTMENT,
Washington, June 7, 1853.
SrR : You will accompany Professors Henry and Bac}le to Philadelphia and New York and Boston, if they desire it, and assist them in
making such experiments in regard to the acoustic phenomena of some
of the public rooms in those cities as they may think necessary to enable them to report upon the proposed alterations in the plans for the
south wing of the Capitol extension.
Having concluded this business, you will proceed to make an inspection of the marble quarries, visiting the quarry from which the
Capitol is supplied, and such others in the neighborhood as you may
find it desirable to examine.
JEFFERSON DAVIS,
Secretary of War.
Captain M. C. M·ErGs,
Engineer in charge of Extension of U. S. Capitol.

VII.
JuNE 24, 18S3'.
SrR: The undersigned have examined, as you requested, the principles proposed by Captain M. C. Meigs, of the corps of engineers, with
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reference to the acoustics, heating, and ventilation of the Hall of Representatives, to be erected in the Capitol extension building, and the plans
which have been prepared by M~r. Walter in accordance therewith.
They have also visited, with Captain Meigs, many of the principal
buildings in Philadelphia, New York, and Boston, and have examined
them in reference to their acoustic qualities.
They propose to make a full report to you on the subject, with a descriptive memoir by Captain Meigs, and to continue their experiments
upon points of detail not definitively settled in their judgment.
They are now prepared to report that the principles presented to
them by Captain Meigs are correct, and that they are judiciously
applied.
They are of opinion that the plans should be provisionally adopted,
in order that the building may not be delayed, subject to such modifications in the details as may result from the further study of them by
C~p~ain :Meigs, or from the experiments and observations of the commlsswn.
Thi s general adoption of the plans will not, it is believed, interfere
with any changes of details likely to be found desirable.
Very respectfully, yours,
A. D. BACHE,

JOSEPH HENRY.
Hon.

DAvis,
Secretary of 1Var.

JEFFERSON

VIII.
Agreement between tlte United States of America, of tlte first part, by
Tlwmas U. Walter, architect, acting under the authority of, and for and
in behalf of, the said United States, in the erection of the extension of the
Capitol, and Frederick A. Burch, bricklayer, of the city of Washington,
D. C., of the second paTt, witnesseth:

That th~ party of the fir st part, having decided that all the brickwork reqmred to complete the aforesaid extension of the United States
Capitol shall be done by contract, hereby enters into ngreemcnt with
to the
the party of the second part to execute the same accordina
0
terms and stipulations hereinafter set forth.
The pnrty of the second part, in consideration of the matters hereinafter r !erred to and et out, cov nants and ngrees, to and with the
party of t~e first part,. to l~y all th~ bricks required to complete the
afor mentwned ext nswn of the Umted tates Capitol for two dollars
and forty-nine Clnts p r thou. nnd, kiln count, unclerstandina that this
P!icc i;~ to cover the cutti~g ?f all. gr?in and other arches, a~d all jobbmcr; nl o aU tools, scaffoldmg, nggmg, nncl everythincr n c ssary to
the proper _·ecution of the work. And the said party of the cond
part furth r agrees to xecut all th afore. aid work in the best and
m "t workmanlike manner- fully qual to the work already done on
he ·aid ext ·n ion of ~he Capitol-and to proceed with it as rapidly as
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may be required, understanding that the work is to be done according
to such plans and directions as may be furnished from time to time by
the architect, and that every part of it is to be suqject to his approval.
The party of the first part, in consideration of the premises, covenants and agrees to pay the party of the second part at the rate of
two dollars and forty-nine cents ($2 49) per thousand, kiln count, for all
the bricks laid by the said party of the second part in the aforesaid
extension of the Capitol, in accordance with the foregoing provisions,
conditions, and requirements, and in conformity to the stipulations of
this contract.
And it is hereby mutually understood by the parties that the party
of the first part is to furnish, at its own proper cost, all the bricks, lime,
sand, hydraulic cement, and whatever other materials may enter into
the execution of this contract and become component parts of the
buildings, and to cause them to be deposited on such portions of the
Capitol grounds as may be designated by the party of the second part,
provided the same shall not interfere with the other departments of
the work, nor with the police arrangements of the Capitol. And the
party of the second part is to furnish at his own proper cost all the
work and labor required in executing the aforesaid brick-work, including all the tools, scaffolding, rigging, and whatever other implements
may be required in performing this contract.
And it is further agreed and provided, that in case the architect
shall at any time be of opinion that this contract is not duly compli.e d
with by the party of the second part, or that it is not in due progress
of execution, or that the said party of the second part is irregular or
negligent in the performance of this contract, in such case he shall be
authorized to declare the same forfeited, and thereupon it shall become
null, as far as it regards the party of the first part. And the party of the
second part shall have no appeal from the opinion and decision aforesaid; and he hereby releases all right to except to or question the same
in any place or under any circumstances whatever. But the party of
the second part shall still remain liable to the p8rty of the fir st part
for all damages occasioned to the said United States by such noncompliance, irregularity, or negligence: Provided, however, That the
aforesaid action of the architect shall only be taken with the advice
and consent of the Secretary of the Interior: And provided also, That,
in order to secure the faithful and punctual performance of the covenants made by the party of the second part by these presents, and to
indemnify and protect the party of the first part from loss in case of
default and forfeiture of this contract, the said p arty of the first part
shall be authorized to retain in its hands ten p er cent. on the amount
of moneys at any time due to the said party of the second part,
until the moneys thus retained shaH amount to five hundred dollars;
after which the work shall be paid for in full from time to time,
leaving the aforesajcl
dollars in the possession of the party of the
first part until the completion of the contract.
And in consideration of the moneys heretofore stipulated to be paid
to the party of the second part, he hereby covenants and agrees to
make no charges for extra work beyon d those recognised by this con-
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tract, and to make no appeal hereafter to Congress for additional compensation.
.
And it is further stipulated and agreed, that no member of Congress
shall be admitted to any share or part of this contract or agreement, or
to any benefit to arise therefrom ; and this contract ·shall be, in all its
parts, subject to the terms and conditions of an act of Congress, approved on 21st day of April, 1808, entitled "An act concerning public
contracts.''
It is also expressly understood and agreed, by and between the parties
hereto, that if Congress should at any time fail to make the appropriations
necessary to carry on the aforesaid work, that then, and in such case,
the execution of this contract shall be suspended until such appropriations shall be made, without thereby creating any claim on the United States by the said contractor.
And for the true and faithful performance of all and singular the
covenants, articles, and agreements hereinbefore particularly set forth,
the subscribers hereunto bind themselves jointly and severally, their
and each of their successors, heirs, executors, ·and administrators.
Thus covenanted and agreed by us the parties afor~said, this 29th
day of December, 1852, as witnesseth our hands and seals.
THOMAS U. WALTER, (sEAL.]
FREDERICK A. BURCH. (sEAL.]
Signed, sealed, and delivered in presence ofJ. w. DENHAM,
FRANCIS MoHuN.

In consideration of the premises in the foregoing agreement between
the United States of America, represented by Thomas U. Walter,
architect, ofthe one part, and Frederick A. Burch, bricklayer, of the
city of Washington, D. C., of the other part, and of one dollar to us
the subseribers hereto in band paid by the United States aforesaid,
we, Barrack Hall and William H. Gunnell, of the city of Washington,
D. C., hereby guarantee the full, punctual, and taithful performance of
the foregoing contract on the part of the said Frederick A. Burch; and
V::e.hereby agree to be. answerable for all damages which the said
"£!mted States ~ay sustam, or the said Frederick A. Burch may become
hable to pay, m con~equence of any neglect, failure, or omission on his
part, punctually, faithfully, and fully to perform said contract, and
every part thereo£
Wjtn "S our hands and seals this 29th day of December, in the year
of our Lord one thou and ejght hundred and fifty two.
B. HALL,
lsEAL.]
W. H. GUNNELL. (sEAL.]
'jgned, seal d, and delivered in presence ofJ :rw. . \V ALLACE.
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IX.
Aureement between Cornelius Wendell, of the first parrt, and Captain Montgomery C. ldeigs, if the Uni~ed States corps oJ. engineeTs, of the sec?nd
part, acting under the authorzty of, and for and 2n br:halJ of, the Umted
States if America, in the ertction of the extension cf the Capitol, witnesseth:

That the party of the first part, in consideration of the matters hereinafter referred to and set out, covenants and agrees, to and with the party
of the second part, to furnish and deliver, at the proper cost of the said
party of the first part, on the grounds of the aforesaid extension of the
United States Capitol, in such places as the said party of the second
paat may designate, ten millions of thoroughly burnt bricks, made by
hand, of tempered clay, in all respects fully equal in quality to the samples deposited in the office of the Extension U.S. Capitol, and marked
with the name of the party of the first part, and to conform in every
particular to the municipal laws of the city of Washington. And the
aforesaid party of the first part further agrees to furnish and deliver
the said ten millions of bricks at such times and in such quantities as
the said party of the second part may direct, . commencing within
thirty days after this contract receives the approval of the Secretary
of War : Provided nevertheless, That the average delivery on the
whole contract :)hall not exceed two hundred and fifty thousand per
week ; and that all the bricks so delivered shaH be subject to the approval of the party of the second part, and be received or rejected as
he may direct.
And the party of the second part, in consideration of the premises,
covenants and agrees to pay to the party of the first part the sum of five
doHars and eighty-eight cents for every thousand bricks delivered in
accordance with this contract ; and that the payments shall he made
monthly~ if so required by the party of the first part : PTovided,
howeveT, That in case the party of the second part shall at any time·
be of opinion that this contract is not duly complied with by the party
of the first part, or that it is not in due progress of execution, or that
the said party of the first part is irregular or negligent, in such case he
shall be authorized to declare this contract forfeited; and thereupon
the same shall then become null, and th e party of the first part shall
have no appeal from the opinion and decision atoresaid. And he hereby releases c:H right to except to or question the same, in any place or
ur:der an~ cr:cumstances whatever ; but tbe party of the first part shall
s~1ll rem am hable to the party of the second part tor the damages occaSIOned to _him by the sai~ non-compliance, irregularity, or negligence:
And provzdcd also, That m order to secure the faithful and punctual
performance of the covenants above made by the party of the first part,
and to indemnify and protect the party of the second part from loss in
case of default and forfeiture of this contract, the said party of the second part shall be authorized to retain in his hands, until the completi0n
of the contract, ten _pe1· cent. on the amount of moneys at any timp, due
to the said party of the first part.
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And it is further stipulated and agreed, that no member of Congress
shall be admitted to any share or part of this contract or agreement, or
to any benefit to arise therefrom; and this contract shall be in all its
parts subject to the terms and requisitions of an act of Congress passed
on the twenty-first day of April, in the year of our Lord one thousand eight hundred and eight, entitled " n act concerning public contracts."
And this contract is also expre.ssly understood to be subject to the
terms and conditions of the joint resolution of Congress approved April
14, 1852, containing a proviso in the following terms, to wit: "Pro?Jided, Nothing herein contained shall be so construed as to authorize any
officer of the United States to bind the United States by contract beyond the amount appropriated by Congress, or to sanction any such
contract heretofore made :" .Provided also, That it is expressly und~r
stood and agreed, that this contract, nor any part thereof~ shall oe
sublet nor assigned ; but that it shall be "\Yell and truly carried out and
fulfilled in good faith by the above recited party, and that all payments on account thereof shaH be made to the aforesaid party of the
first part, his heirs, executors, or administrators : And provided further, That this contraGt shall not be binding upon the United States
until it shall have received the approval of the Secretary of War.
And for the true and faithful performance of all and singular the
covenants, articles, and agreements hereinbe£ore particularly set fort~,
the subscribers hereunto bind themselves jointly and severally, their
and each of their successors, heirs, executors and administrators.
Thus covenanted and agreed by the said parties this 30th day of
April, in the year one thousand eight hundred and fifty-three, (1853,)
as witness their hands and seals.
C. WENDELL, [sEAL.]
1\'I. C. MEIGS,
[sEAL.]
Captain of Enginecn.
Signed, sealed, and delivered in presence ofTHo. U. WALTER,
w. J. FITZPATRICK.

Know all men by these presents, that we, John J. J arvis and James
W addell, of the city and ce>unty of Albany, State of New York, are
held and firmly bound unto the United States of America in the full
and just um of _of twenty t~wu a~d dollars, lawful money of the United
~ tate., to be pmd to _the sa1d Unycd States, or to its proper agent or
attorney duly authonzed tor ce1ve the "arne; to which payment well
and truly to be mud_e and done, we bind ourselves and every of u. , our
and ever. of our heirs, ex cutor , and admini trators, in the whole, and
fo~ the whole, jointl an ~cv rally, firmly by these pre "ents. Sealed
With our seal·, and dat d thts tw nty- eventh day of April, anna D omini
ne thou::;and ight bunclr d and fift.y-thre .
The condition of the ab ve abErration i · such, that if Cornelius \ Vend ell, hi:; heir::::, executors, or admini-·trator:-, do and halL well and truly
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execute a contract which he, the said Cornelius Wendell, has entered
into with Captain Montgomery C. :Meigs, of the United States corps of
engineers, for and in behalf of the United States, by which he has contracted to furnish and deliver, at his own proper cost, ten millions of thoroughly burnt bricks, made by hand, of tempPred clay, in all respects
fully equal to the samples deposited in the office of the Extension of
the United States Capitol, for the sum of five dollars and eighty-eight cents
per thousand, the said contract being hereto annexed, then the foregoing
obligation to be void and of none effect; otherwise to remain in full force
and virtue in law.
JOHN J. JARVIS,
[SEAL.]
JAMES WADDELL. [sEAL.]
Signed, sealed, and delivered in presence ofH. N. Down,
JoHN STUART.
UNITED STATES CoMMISSIONER's OFFICE,
Albany, N. Y., April27, 1853.
I certify that T am acquainted \Vith John J. Jarvis and James \V ad-·
dell, both of the city of Albany, in the State of New York, the sureties
named in the above bond, and that they are severally freeholders
and residents of the said city of Albany, New York, and, in my opinion,
sufficient sureties for the purposes mentioned in the within bond.

R. J.,
U. S. Commissioner .Northern Dist. of N. Y., 2d circuit.
Marble for Extension United States Capitol.- To owners of Marble
Quarries.

CAPITOL ExTENSION OFFICE,
Washington, D. C., May 4, 1853.
In order to collect information in regard to American ornamental
marble, suitable for the interior decoration ofthe extension of the United States Capitol at Washington, all persons owning veins or quarries
of marble within the United States, which are worked or capable of'
being worked, are invited to send specimens to this office.
The specimens should be in blocks of cubical form six inches square
on each face.
The following information should accompany each specimen : exact
locality, State, county, and town, nearest post office, name of owner,
price per cubic foot ::tt the quarry, cost of delivery at the nearest steamboat or railway stopping place, size ofblocks that can be obtained, with
some general description of the quarry, noting the direction, thickness,
and dip of the beds or veins into which the rock is diviued. The specimens should not vary much from the dimensions above given; they
should be boxed up, and a copy of the paper giving the information
required should be enclosed in the box and another sent by mail. The
box to be distinctly marked with the name of the sender, as well as
directed to this office.
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The specimens should be sent by the ordinary channels of commercial transportation, and reasonable freight will be paid upon their
delivery at this office.
Editors of country papers generally which circulate where marble is
known or suspected to exist, may confer benefits upon their districts by
giving this advertisement an editorial notice.
Papers receiving a copy of this advertisement from this ofP.ce are
requested to insert it in the weekly for three months, and send a copy
oftheir paper, with their bills, to this office.
M. C. MEIGS,
Captain of Engineers, in charge of Extension U. S. Capitol.
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REPORT OF THE COMMANDING GENERAL.
HEADQUARTERS OF THE ARMY,

New York, November 16, 1863.
SIR: The military establishment, "in all that regards its discipline
and military control," being placed by the army regulations under my
immediate orders, I deem it a duty to submit the following statements
and professional suggestions for the consideration of the higher authorities:
DISTRIBUTlON OF THE ARMY.

Eight companies of the 3d artillery-six in the harbor of New York
and two in T exas-are under orders for California.
The companies of the 2d artillery, at Forts Monroe and Moultrie, are
under orders to exchange stations with an equal number of companies
of the 1st artillery in Florida.
The companies of the 1st artillery heretofore at Baton Rouge and
New Orleans barracks, are under orders fur Texas. The one at Baton
Rouge to be replaced by a company of the 2d.
The companies of mounted riflemen heretofore stationed on the 1\-Iissouri frontier are under orders for the Cherokee nation, ultimately to
go to the department of Texas, when the two companies ofthe 7th
infantry now there are to go to the department of the west.
Th e 2d regiment of infantry now in California to be broken up, the
privates to be assigned to companies on the Pacific, and the officers
and non-commissioned officers to come to the Atlantic coast to recruit
their companies. The destination of this regiment, and that of the two
companies "L" & ''M" of the lst artillery, now on the recruiting service, is not as yet determined.
When the foregoing movements shall have been made, the follo\ving
will be the distribution of the troops, under existing orders:
DEPARTMENT OF THE EAST.
COMMANDED BY BREVET MAJOR GENERAL JOHN E. WOOL.

Canada frontier from Lake Superior to Maine.
Three companies of artillery; aggregate strength about. . . . •

164

Atlantic frontier from Maine to Florida.
Boston harbor, two companies of artillery; aggregate about.. So
New York do ......... do ........ do ........ do .......•... 123
Baltimore do ......... do ...... _.do .••.••.. do .••........ 137
Norfolk
do ......... do ........ do ........ do ..••••..... 1 04
Charleston do ...••.... do ........ do •••..... do ........• ·- 79

-
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Florida and Louisiana.

Two companies of the first and eight companies of the second
artillery; aggTegate about .•••...• __ •. ____ .... _. • . . . . . •

395

Total .....•....••• _.............•.•. .·•••.. .

1,087

DEPARTMENT OF THE WEST.
COMMANDED BY BREVET MAJOR GENERAL DAVID E. TWIGGS.

]{orthwestern and Missouri frontiers and routes to Oregon and New Mexico

Two companies of artillery; aggregate about. .............. 83
Two companies of dragoons .... do ..... do ..•... _...•••... 120
The 6th regiment of infantry ... do ..... do._ .. ____ ._ ...... 675
-878
Arkansas frontier and Indian country u·est of Arkansas GJLd in northern
1'exas, and route to New Mexico•.

Two companies of artillery; aggregate about. ...........•.. 116
The 7th regiment of infantry ... do ..... do .••...•. _.•..... 513
--629
Total .. __ .... _..... _._ .. _..... _.. ~........

1,507

DEPARTMENT OF TEXAS.
COMMANDED BY BREVET MAJOR GENERAL PERSIFER F. SlVII'. rH.

]fexican frontier from the mouth of the Rio Grande to ~nd including El
Paso, and Indian frontier of 1'exas and route to New frfexico.
474
398
642
480
657
643

Six companies of artillery; aggregate about .............. .
~ '1 x .... do. . .. of dragoons .... do . . . .. do. . . . . . . . . . . . . . . ..
The regiment of mounted riflemen; aggregate about ........ .
The 1 s t regiment
.
of.m f:an try.. . . . . . . . do.. . . . . do .........•
The 5th ... do ....... do ............ do ...... do ......... .
The 8th ... do .. _.... do .•........•. do ...... do ......... .
Total ........................... _

N

....

~

•

_

••••

3,294

DEPART:MENT OF NEW MEXICO.
COM~IAXDED

BY BREVET BRIGADIER GENERAL JOHN GARLAND.

Two companies of artiUery, }
"ine .... do .... of drag ns, aggregate about. ......••...
The 3d regiment f jnfantry,
Total ........•......•••••••••• _ ••• . .•••.•.•

1,611
1,611
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DEPARTMENT OF THE PACIFIC.
COMMANDED BY BREVET BRIGADIER GENERAL ETHAN A. HITCHCOCK.

Oregon and California.
Eleven companies of artillery, three companies of dragoon~,
one regiment, (4th infantry,) and a detachment of ordnance;
aggregate estimated .•. _..............................

1,600

To tal . • • • . . _• • • • . . . _ . . . . . . . . . . . . . . • • _ _ _. . .

1 ~ 60 0

In the foregoing memoranda, general recruiting depots and recruits,
armories, arsenals, the ordnance and other staff departments, are not
included.
.
INCREASE OF THE ARMY.

By reference to the preceding statement, it will be ~een that in the
whole department of the west, in which lies the routes to Oregon and
New l\'Iexico, our northwestern and Missouri frontiers, containing numerous bands of Indians, but two companies of dragoons are posted.
Fort Atkin:::on, at the crossing of the Arkansas on the route to New .
Mexico, having been abandoned, on account of the difficulty of supplying the post, entire reliance must now be placed 011 marches of d~
tachments of cavalry to give security to our lines of communication
with New Mexico and California. Other cavalry duties on those frontiers are likewise arduous and incessant, and at least one regiment of
dragoons or mounted riflemen appears to be ne~essary f(>r the department of the west.
On the Pacific coast another regiment of infantry is also needed.
The Indians in California and Oregon, as in New Mexico and Texas,
are troublesome and require frequent correction
To accomplish these objects, at least one additional regiment of cavalry and one of infantry are needed; and I beg to repeat, in this communication, that experience has shown that the strength of our regiments
is always below the numbers allowed hy law. On distant service
two-thirds of the legal complement is a large estjmate for the actual
strength; and with a view to a farth er augmentation, the propriety of
giving authority to the President to increase, at his discretion, the number of privates in the different regiments fi·om seventy-four to eightyfour per company, it is hoped, may be urged upon Congress.
DISCIPLINE AND INSTRUCTION.

The dispersed condition of the troops, since the termination of the
Mexican war, has not been favorable to instruction and discipline.
Recent orders, however, reorganizing military departments, abolishing
geographical divisions, and directing partial concentrations of troops
on our hontiers, will greatly tend to improvement. Much also may be
accomplished by requiring from department commanders half-yearly
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inspection reports, the result of continued intercourse an<;l observation,
and not limited to inspections at stated times. The great extent of our
frontiers renders it impossible that such detailed observations should be
made by two inspectors general; and those officers may he usefully
employed in inspections of the headquarters of military departments,
arsenals, and other public works.
REVISION OF THE RULES AND ARTICLES OF WAR.

In my last annual report I recommended that this subject be referred
to a board of officers to report a revision of the articles of war, to be
laid before Congress. The present military code, established in 1776,
and revised in 1806, provided for the punishment of many offences by
stripes and lashes. The power of courts-martial to decree that punishmellt, except in cases of desertion, having been repealed, many
specific offences are punished at discretion, and the punishments c~n
sequently vary with the constitution of the courts. Other matenal
changes and discrepancies, introduced from time to time, have given a
form so entirely new to the code, that a revision is essential, alike for
discipline, uniformity, and perspicuity. Much, it is believed, might be
done in the revision, to improve discipline, by incorporating a system
of rewards with punishments.
RECRUITING SERVICE.

The great body of our army being employed in Texas, New Mexico,
Califi)rnia and Oregon, has involved the necessity of sending detachments of recruits from the more populous districts, over long lines of
ccmmunication, to rein(orce the distant regiments. These detachments
consist generally ~ of green recruits, and are necessarily without instruction or discipline. It is but natural, therefore, that disorders and desertions should occur on the routes, as the detachments are, moreover,
without the full number of officers and non-commissioned officers
deemed necessary to insure subord,ination in organized companies of
regular troops. To remedy these evils, and others involved in the
pre~ent system of recruiting for the army, I respectfully suggest that
reg1ments serving on distant stations be divided into service and depOt
companies, a~d that the recruiting of each regiment be conducted by
officers from 1ts own depot. Two companies, with a field officer from
a ~egiment, would be sufficient as depot companies, which, besides
bemg us~fully employed as po1ice garrisons on the Atlantic and northern. fro~t1~rs, wo~ld instruct the men en1i ted for their own regiment,
~amtam 1t~ max~urr: strength, and by alternation of duty on the frontiers a~d m d po~ With the othe~ companies, afford relief to officers
who m1ght oth rw1 e always remmn on remote stations. The change
recommended w u1d, it i believed, facilitate recruiting, and give to the
officers and men of th depots a reciprocal interest in each other, which
the pr ~ ent sy . . tem cann t create.
I al o b g t invite the attenti n of the ecretary of War to the following extracts fr m my last annual report:

S. Doc. 1.

97

Tactical Instruction for the Militia.
By existing laws the militia are required to observe the systems of
instruction provided for the regular army, t:tnd yet no provision has
been made for furnishing them with the necessary systems, although
some nine millions of dollars have been appropriated in the last forty
_years towards arming them. Without books to teach their use, the arms
themselves are of little value. Hence it is again recommended that the
books be supplied. The additional annual expense need not excee(l
$20,000, and that only for a few years. See the remarks on this subject in my previous report of 1851.
.Retired list for · SupeTannuated and Disabled 0 Jficers.
(I beg to refer again to my report of 1851.) The necessity for some
such measure has been greatly increased by the :Mexican war, the
nuruber of.officers ofjunior grades wounded in that war having swelled
the invalid list, which previously consisted almost exclusively of officers of the senior grades, disabled by the infirmities of age. The creation of such a list ought not to be mistaken for an extension of the pension system. The officers who would be placed on it are already in
the receipt of full pay without performing any duty. The system so
often recommended would retire them on a just compensation, promote
efficient officers in their stead, and thus greatly contribute to the good
of the service, without any new imposition on the treasury.
Pension Laws.
It would seem but just that the pension laws provided for the navy
should be extended to the army. No reason is seen for the discrimination between these kindred branches of the public service. The
pensions in bot'.b. cases come out of the general fund, and, as both share
common dangers, and undergo equal vicissitudes in the discharge of duties, the same rewards should be appointed to each. The widows and
orphans of deceased naval officers, seamen, and marines, receive five
years' pensions, renewable every five years, whether the deaths ocCUlTed in battle or were caused by disease contracted in service; while
the widows of ai·my officers receive pensions only when their husbands
have been killed in action, and then but for five years. Widows of the
en!isted men (non-commissioned officer~ and privates] of the army receive no p~nswns, no m~tter whaCthe cucumstances, although the lmvs
allow pens:ons to the widows and orphans of volunteers (whether officers or -pnv~tes)
may have been kill~d, or have died from any
cause while m serv1.oe. . Such une<Jual l~giSlation ought surely to be
cor~ected, and. no ~I me IS more appropnate than the present. The
SU~Ject of penswns IS well presented in a report dated January 7, 1846,
made by the Committee on Military Affairs of the Senate.-[ See Sen.
Doc. 43, 3d vot., 1st Bess. 29th Gong.]
·
I have the honor to remain, sir, with high respect, your obedient
servant,
WINFIELD SCOTT.
Hon. JEFFERSON DAvrs,
Secretary of War, Washington, D. C.

w?o

Pmt ii-7

A.-Organization of tlte 1·egular anny

m

~,::::
"'t::n

~
~

""

...

- ~~::

"""'
"'~::
~~

;:..l

c;l

t::ll>
"'"'

§~
..,...,

~~

~f!:
~-~

~.5
... g

::I.Q

"'...
"'rn
s"'
"'
~~

~~~£

~

~

~'-'

~
on

~

E

""
rn

0

>
'0

::;o-.
c'"'
,::::

"'t::n

~

00

~
"'...

"'...

t:J)

"'~

~"'

rn

"'d

E

§_:

1: Q).

"'::;

...

§

gj

::;

~

E
t

c'
;;..,

c'

~

.6

"'
~

[;5

en •

'0

13.
"'"'
"""'
o.>C:
~tj
"""'
~·Ci1
U)

i::
g

E

0

~

0

~

ollieers .....•••..........

~

~

d

0

a.~ncrnl

fiio

._.<..>
::;

~I::':'
, _
rn>
"""'

toe

States-1853.

»"'
... <.>

"'~
~~

'8·&1

E-"'

gf;i
~~

.....

m

"'

Ul

..0

[;5~

u,

........

c.2
g;§_

·~ Q)...
rn<..>

11---:moo
.:::
o ...

~·a

.....~~"""

~

~

Q)
....

"''-'

·§ ~
·§
·§ §
g
d
:aen
tn"'
~~ . "'"'
E
.r~
E~
::;
::;
-~
s
s
s
-~§_ ·w.._.
·u;.._,
~::;
g.
~
~
d
;o'
::;
0
0
0
.....
~
...,
~
<
~
d
..::
~
<
<
<
<
--------------- --- --- ------ - -

·::-

Aitls-de-etllllp to g«.•neml officers - .. Atljutnnt, gPHernl's tlt>pnrtment .... -

13
"'~
~~
..,o

of the United

1

0

0

2
1

1

4 I

rn

8

1

.T ud~o ndn1entc's department .•..• -.

2

Inspector gent•rnl's department .... Quurtcrmtu::tl'l''s dopa rtment ....... .
Subsistence <lcpnrtment ....•••.....

1

2

2

5

0

28
1

2

8

:Medical dt:opnrtmcnt. .•••••.••••..

Par department ..••••..•••..•••••.

Aggregate of dragoons .•••••.

Regiment of mounted riflemen .••..

r
I-'

~orps of engineers ............... .
Corps of topogrnphical engineers .. .
Onlnnuce department ....•••..••••.

1st regiment of drngoons ....•• .••.
2d regiment of dragoons ........•• .

0

• ••..• f." .••••

_ ,_ ,_ ,_ ,_ ,_ ,_ ,_ ,_,_1_1_1_1_1_1_1_
...... ······· ··----· ,...... ,...... ,...... ,...... ,...... !... ··· \· -···· .. --·· -----· ·----· ·----- .. ---- ······ ·----·

~st regiment of artillery ....•. __ . _.

ua regiment of artillery .. - ...... -.
4d regiment of artillery .... _.... __ .
th regiment of artillery .... ______ .
- ~---- ,- · -- · - ~· _.

_ _ _ _ _, _ , _ , _

---- I------ ------ ------ ------ -----· ------ ------

Aggregate of artillery _...•. - /-..•... _...... ___ . ______ ______ __

re~itnent

------~-----·1·----·,------

---- ~------ ~=====~: =~~=~ ===-_-.-~--------------- · · ·---- ·

lst reg1ment of
of Infantry
_infantry..
....•...
2d
__ ...•. _.. . ____ . . ____ . . _____ . ____ . _____ . ______ __
3d regiment of infantry .•...... ------·
4th regiment of infantry ........ _.. .
5th regiment of infantry_ ...•......
6th regiment of infantry .......... .
7th regiment of infantry_ ....... _.. . ____ . . ____ .
8th regiment of infantry. __ ._ . ____ . 1. ____ . . ____ . . ____ . . ____ . . ____ . . _____ _____ .

------- 1·-----

. ____ .

. ____ . , . ____ .

1

. ___ . . ,. ____ . , . ____ . '. ____ _

- - - - - - -.- - - - -,- - - - - - - -,- - - - - -

- - • 1- - - - - • 1 • - - - - • , • - - - •• , • • • • • • , • ____ • , • ____ • , • ____ • , • ____ •

Grand aggregate .... ---- ---- /- 1

. _ _ _ _ _ . ____ .

1

1

1

Non-commissioned staff unattacl1ed
to regiments ...... - - - --- - - - - - - . 1 • - -

. ____ .

· · · I· · · I······ ...... ------1= ==1
====1=,=,=:=
___
1

Aggregate of infantry

!

,

rn
t:;
0

r

___ .....

·-·-·•1••••••1 ••··-·t·--·-·1··---"' l•---- . . 1•··--· 1·-----

~-2~. 1~-1 ~~~~~~~-2~-1~ -2~-2~-5~~~-1 ~-1 ~-2l~

* 'Jiwo of the four assistant adjutants general, (majors by brevet,) two of the eight assistant adjutants general, (captains by brevet,) six o~ the twent:v-eight assistant quartermasters, and th ·ee
1
of tile eight cummissaries of sub,;istence, (captains,) belougmg also to regiment~, and being reported in the strength thereol~ to avoid countmg them tww~, are excluded as strtjf officers from the
columns" total commissioned" and "aggre~rate" of their re>pecuve de~artments. The reg:imental and staff commissions held by these officers are ot unequal grades, and hence they are not
alfectE>ll by the provisions of the 7th section of the act of June 18, 1846. fhe ltke remark is applicable to the judge advocate of the army, who 1s also a captam m the ordnance department.
t Under >he :;u;~ llf July 19, 1848, section 3, vacancies in the grade of quartermaster cannot be filled until the number of quartermasters be reduced tojow·.
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t '!he adjutants of artill~ry and infantry (12) and all the regimental quartermasters, (15) being taken from the subalterns, and accounted for in their several regiments as belonging to compamcs, are excluded as regunental staJt officers from the columns of" total_c?mmissioned" and" aggregate."
.
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*Two companies in each ot the four regiments of artillery being eq nipped as li"ht artillery are allowed in consequence thereof, "sixty-four" instead of forty-two privates. See act " to
increase the rank and file of the army, &c.," approved June 17, 1850, section l.
"
'
'
t Byertheactually
act ot'inApril
5, is
1832,
section 2, "providing ior the organization of the ordnance department ' " the number of ordnance sergeants cannot exceed" one for each military post." The
numb
service
sixty-jour.

t By the act of J u_ne 17, 1850, (cited in t_he first note on this page,) section 2, the President is authorized, whenever the exi_g-encies of the service req~1ire it, to increase to ~eventy-four the
number of pnvates m auy cmupany "scrvmg at the several mllttary posts on the western frontier, and at remote and distant statiOns." In thP. table the mtrumum or fixed orgarnzatJOitlS gwen,
viz: ,fifty privates to a comp;tny of dwgoons, sixty-jouT to a company of light ar~illery and riflemen, and forty-two to the artillery an~ infantry. Under the authority conferred upon l~im, the
Ptcmlcut ~las directed that the number of pnvatts be <'ar!·led up to severlly-fom· m the several companies serving in T exas, New Mexwo, Call forma, and Oregon, as well as those stattoned at
Forts Snellwg and Ripley, on the upper Missis~ippi; Fort R1dgely, on the Minnesota river; Fort Riley, on the Kamas; Fort Arbuckle, on the Washita river; and Forts Kearny and Laramie, on
the Orel(on route. Tnere being at this time one hundred and twenty-three companies serving at, or en 1·ouie to, these distant station~, the authorized increase in th e number of privates is 3,498;
makmg the" totaleHIJ~ted" (as the troops are now posted, or en To~de) 12,78-J, and the" aggregate" 13 82l. If all the colllpanics belonging to regiments (158) were serving at the di~tant stations
dcscnbed, the addmonal number of privates allowed would then be 4,488-thus increasing the" total ~nlisted" to 13,772, and the" aggregate" to 14,731.
AmuTANT GENERAL's OFFICE,

Washington, Novemb er 20, 1853.

S. CCOP ER, Adjutant General.
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Military Academy detachments. . . . . . . . . . .. .
Principal r ec'g depot, Ft. Columbus, N.Y .. --.
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:• Ttco of the assistant adjutants general, (majors by brevet,) tu o of the assistant adjutants ge neral, (captains hy brevet,) six of th e assistant quar~erll?a~ters, and three of the commissaries .of
suusJ5tt~nce, (captams,) belongin~ also to regiments, and being reported in the strength therenf, to avoid counting them twice, are excl ud ed as staff officers from the c~Iumns "total corn~msSJ~med" and ".aggregate" of th e1r resp ective depar-tments. The regimental and staft: commissions h eld by these offic?rs are of ur1e9u':l grades, and hence they are not affected by the prov1sJOns

ot the 7th sectwn of the act of June 18, 1846. The like remark is applicable to the Judge advocate of the army, who 1s also a captam m the: ordnance department.
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Military Academy detachments . . . . . . . . . . . . . . . . . - _ . . . . . • . . . -::.. . • . . . . . . . . _. . • . . . . . . . . . . . • _. _... . . . . . . . . 2
Principalrecruit'gdepot,Ft.Columbus,N.Y ...............................•..•...•.......... 1 ..•..... 6
Cavalryrecruit'gdepot,Jcifersonharr'ks,Mo ........................ ____ .................•.......•.. ··-- 3
Recruiting depot, Newport barracks, Ky. . . . . . . . . .. . _.. . . . . . ....... _... _... . . . . . . . . . .... _.. . • . . _... . _.. 4
Recruits at rendezvous and in route .. _. __ . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • _.. . . . . . . . . . • . . . • . . . . . . 19

--------------------------

Grand aggregate·---·············· 12
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,____ ------------6i 1428 407 52 184 17174 \245 4,208

*By the act of March 3, 1853, section 9, n lientfm::mt of engincPrs, topogtaphical engineers, and ordnance, having served continuously fourteen years, is entitled to promotion to the grade of
"t;pfnin; but this does not increase the number of officers in those corps.
t The aids-de-<-'ilmp, being taken from regiment~ and reported in the strength thereof, to avoid counting them twice, are excluded as staff officers from the columns "total commissioned" and
"ag<>rcgate."
.
} The adjutants of artil!ery and inf?-ntry, (12) and all the regime ntal qu::ut~rn!asters, (15) being taken from the subalterns, and accounted for in their several regiments as belonging to comJY..tmes, are excluded as reg1mental $ta.f! officers from the columns" total comnuss10ned" awl" aggregate."
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5 .••. .... .... .•..
5 .•.•.. ..•••. .•.. .... .•••.. .••••.
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11 ----·---~---····· _ 1 -----··----·········
2 -----·
Grand aggregate .•.•....•.....•.••....••.

==

~ - 1 - .-7-,1,444

2 1 = -1---3

599

--1-~== =

-3-

4o3 640

~

t:;
0

r
~

64
136
237
64
70
147
8, 168

......
0

~

B-Gene1·al return of tlte army of the United States-Continued.
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Aids-de-camp to general officers ........ -- ..
Adju tant general's department .•......... -Judge advocate's department ..............
Inspector general's department ........... -Quartermaster's department ...•...........
Subsistence department ............•..••..
Medical department ................ __ .....
Pay department ___ ................. __ ....
Corps of engineers .............. __ ........
Corps of topographical engineers ..•... _. _..
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1st re~iment of dragoons ....... --- ---- -- --~--- -1
2d regiment of dragoons ..... . .. .. . .. . . .. .. .. __

Agg,egate of a,goons ------ ••••

1
1

,

4111
5

8
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12n
88
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1
3

,

5
4

1

,

,

2
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1
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1 120
4 18
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I 38
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584

654
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215
271

----1=~~-~-9~-;~~~-.~ -9 ~-1 ~=~-3 ~~~=~-5 ~~~~~~~~~~~:r~

Regiment of mounted riflemen ••••••••• ·---1---- l 1

4

----

--.

1st regiment of artillery ...•••.....•..••... ...
1
2d r egiment of artillery ..••••..••••..••••. .. .. .. .........
3d r egiment of artillery ...•••....••••..•... ......... 1
4th regiment of artillery ......••••......•.. ......... .........

-

~~~~ _8j_3 -1'=~=~~ - - - - - - 20

3
3
3
1

16
13
15
16

54
42
5
22

IO

60

I23

5
7

.... -- ..
4

7
5 ·-·- .. -- .
5
3 ---- .... -...
6 . ..... 6
1
3 ---- ... 2

--

6 -----· 2 30
4 . -.. ... ......... 26
4 . .. .... 2 20
7 .. .. -.... 6 23

---

-

153

38

601

639

264

-----

54
55
53
54

520
508
663
631

574
563
716
685

244
251
361
169

ISI 2I6

2,322

2,538

I,025

69
51
23
38

-- - - -- ---- - - - -- -- -- ---- - - -- -- - - -- ---- ---- - -

Aggregate of artillery ...•••••.••••.. .........

l st regiment of infantry .••••..••..•••••••..
2d r egiment of infantry ....•.••..••••••....
3d r egiment of infimtry ....•.......••••....
4th regiment ofinfEmtry ..••.•....•••••....
fith r egiment of infantry ..•••..............
6th regiment of infantry .........•••..••...
7th regiment of infantry ...•..••••..•......
8th regiment of infantry .......•...........

..........
.........

2

I6

21

8

6

3

21

. .. -- .....

IO

99

- - - - -- - - - - - - -- - -- - - - - -- -- - - - - - - - - - - - - 60
3
2 ........ .......... 2
1
2 IO
2 .. .. --- .. 3 I8
4I2
432
471
67 39

5
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79
75
61
77
58
66

Aggregate of infantry ..•••.....•.... I...• I 9 I 23 I 49
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2
3
3
5
3
2
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5
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5
2
3
5
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1 .. ---5
1 .......... 1
8 .. .. --- ...
8 ........ ......... .. ...... G ... .. --- ...
3
1
3
2 13 . .... -.....
I ---- 1
3
3 ... ----2 .......... 1
3
2 . .. --- ..
I4 ......... 1
2 I4 . .............

3
4
5
4
5
2
4

I4
I7
14
17
13
18
17

38
38
38
39
39
38
36

327
761
465
625
58 L
477
575

365
799
503
664
620
515
611

517
83
379
207
263
187
269

650 1305

4,243

4, 548

I 2, 317
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96
94
84
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99

- - - - - - - - - - - - -- -- ---- - - - - - ---- - - -- ---- ---- - 32 I 48
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4 1 10 149 1...••. 130 1128

_ _ ,_ _ , - -·- -·- - -·- - - • - -1---1- -l- - t- -t- - - t- -:- -:- - -t- -t- - - - , _ _ _ _ ,_ __

Non-commiss'd staff unattached to regiments.
Military Academy detachments ............ .
Principal r ecruit'g depot, :Ft. Columbus, N. Y.
Cavah:Y: recruit' g depot, J efferson barr'ks, Mo. , ... .
Recrmtmg depot, Newport barracks, Ky. . . . . . .. .
Recruits at rendezvous and in route. . . . . • • • . . .. .
Grand aggregate .••••. ---------- •...

64
14
1
4
7

2

14

136
251

1
4
9

74
I 56

G5

~

0

r

.

1-l

64
136
251
65
74
156

/-5j~5T511144Jl,027171J90Tl7Juj21j94j ~ J66j324 11,288196ll9,456jl0,417j3,422

*The "number of recruits required" is calculatPd for each regiment according to the stations of the several companies at the present date-the numbr.r of privates varying according to
~tation, as explained in note (t) to table A, [on p"ge 103] showing th e !!'gal organization of the army. The numhcr of enliswd men neces~ary to complete th e military cstaiJii~hmcut is obtained
by deducting from the whole numb•lr of recruits required to fill up all the regiments the several detachments at the Military Acade my, the thrcr. depots, (Fort Columbus, Ncwpmt barracks,
and J effer:-on barr'l.cks,) and the r ecruits at rendezvous anti in toute. The nnrnber required for regiments and corps is 4,104 ; the numLJcr at the Military Academy, at depots, and in route, is 682;
leaving 3,422 as the number of recruits yet r eq uired to fill up the establishment.
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C.-Position and distribution

of the troops

zn the Eastern Division, under
Headquarters,
GARRISONS.

DEPARTMENTS AND
POSTS.

SITUATION.

COMMANDING OFFICERS.

Regiments.

- - - - - - - - - - - - · - - - - - - - -1·- - - - - - - · - - - - - - - - · Military Department No. I.Command suspended. (The
posts in this department are
unde1· the immediate orders
of the division commander.)

Division staff......

:~~~ ~~~\~~~~: :::::::::::::. ~;~:~~~:hra~b~~: M~·.:::::::: :::::::::::::::::::::::::::: :: ::::::::::::::::::

Fort Constitution .•.••...••..
Fort Independence ... .. .....
Fort Adams ................
Fort Trumbull ..............
Fort Griswold ..............

Portsmouth Harbor, N.H .........................•..•......•.•.• : . . · · · • • • • • ·
Boston Harbor, Mass ...••..• Capt. and Bt. Maj. J. B. Scott. 24th artillery· · • · · · ·
Newport Harbor, R.I. ..................................................... · ·
New London, Conn ............................................. · ..... · ······
New London, Conn ................................................... · · · · .. ·

Aggregate of the 1st department •• . •••••••••••.•••••..........•••••••••.••.• 2 ........... ...... .
Military Department No.2.Command suspended. (The
posts in this department are
under the immediate orders
of the division commander.}

Fort Brady••..•••..••.•••.. Sault de Ste. Marie, Mich ••. Captain F. N. Clarke ...•••.• l 4th artillery •· • · · ·
Fort Maclunac ............. l\'JichiJJimackinac, Mich ...... Capt. & Bt. Maj. T. Williams. l .... do ........... .
Fort Gratiot ................. Outlet of Lake Huron, Mich ................................... · · • .. ·. · · · · .. · ·
Aggregate of the 2d department • • • • • • • • • . . • • • • • . . • . • • . . • • • . . . • • • • • • • • . • • • • . 2 •••.• · • • • • · • • · · · • ·
Military Department No. 3,

c;;~:~n;:i~!if•rc~~:~a~1.

·

B. Walbach. Headquarters,
Baltimore, Md.
·
.
Department staff..
Fort Ntaga~·a .. • ••.•...•..... Youngstown, N.Y .•.•••••.. Captain J. P. McCown...... 14th artillery· .• ····

!fi~ti~i:~~~~~~i::::::::: ~iK~~!:~:Ii;~~: ~: ~:::::: :::::::::::::::::::::::::::: : ::::::::::::::::::

FortColumbus ............. Governor's I sland, N.Y ..... Capt.&Bt. Maj.J.T.Sprague ... Depo~ _general. recrmung servJCe.
Fort Woo~ .••..••.•..•••... Bed low's Island, N. Y •..•..•...•..•..•...••.•......•.........•....•....... ·
Fort Ham1ltnn .............. Narrow~, New York harbor .. Capt. &Bt.Maj. w. W.MorriE 24th artillery ...... .

~~~t~l~;~:::~c·~·~· ::::::::::: g:~f~~:t!~~~:··.·~~~;:::::::: :::::::::::::::::::::::::::: : ::::::::::::::::::

Fort McHenry ... • • .. · ..... · Baltimore Harbor, Md ........ Capt. & Bt. Lt. Col. F. Tayl01 21 company (light)
.
1st artillery; l
company (light)
1

Fort Washington ........... Potomac River, Md .......................................... :~.~~ ~!~~::
Aggregate of the 3d department ....... , ................ , , ....... , , , ... , ....

... ..

,5................. .
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the command of Brigadier and Brevet MaJOr General John E. "fVool·
Troy, l\7cw York.
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*Lieut. Tallmadge acting as aid-de-camp.
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C-Position and distribution of the troops
GARRISONS.

DEPARTMENTS AND
1POSTS.

SITUATION.

COMMANDING OFFICERS.

Regiments.

s
l.l

;::s

-------------------!----------------------- ---------------------1--z ------------1
Military Department No. 4,
commanded by Colonel and
B1·evet Briga1l'r Gene1·al J .
. B(Lnkhead. Headquarters,
Fort Mom·oe, Virginia ..

· Fort ~onroe .•.•••••••••••. Old Point Comfort, Va .•••••• Colonel and Ut. Brig. Gen. J
Bankhead.

2 2d artillery.·······

Fort Johnston .............. Smithville, N.C .........•... ....•....................... ·. • · · ··· ··•· · • •• ••• ·
Fort Caswell ........... , .... Oak Island, N. C ...... .................................. · . • · • · · · · · · · · · • · · • · ·
Fort Macon ................ Beaufort, N.C .............. .........•... · ..... ·· · · · · · · · · ·· · · · · ··· · · · ····· ·

Fort Sumter ................. Charleston Harhor, S.C .............. · ...... · · · · .. · · .... · · .. · .. ·..... · • "" ..
Fort Moultrie .................... do ........ do .......... Capt. and Bt. Maj. W. Hays. 22d artillery ....... .
Castle Pinckney . . . . . . . . . . . . . • . . . do .. ...... dv... . . . . • . . . . ................ · · · • · · · • · · · · · · · · · · · · · • · · · · · · · · ·
Aggregate of the 4th department ••.••••.••••••••••••••••••.•••...••.••••• • · · 4 • • • • • · • • • • • • ' • • • · ·
Aggregate of the division.... • • • • • • . . • • • . • • • . • ••••...••..•...••••••••••• • 13 • • • • • • • • · • · • • • · · •

ADJUTANT GENERAL's OFFICE,

Washington, November 20,1853.
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D-Position and dist'ribution

of the

tToops in the WestcTn Division, under
HeadquaTten, New
GARRISONS.

" l - ; - - - -- - 1

DEPARTM8NTS AND
.POS'l'i:i.

SITUATION •

COMMANDING OFFICERS.

Regiments.

I

.&Iilitary Depa1·tment No.5.Command suspended. (The
posts in this depm·tment are
under the immediate orders
of the division commander.)

Division staff....

Department staff.
New Smyrna* .•..•.... , .••. New Smyrna, Fla., •.••••••. Capt. and Bt. Maj. A. Lowd.
~~ :::~!:::~~:::::::
Fort Capron* ............... Indian river, Fla ............ Capt. and Bt. Maj. F. Woodbridge.
1 1st artillery ••••.•
Key West Barracks ......... Key West, Fla .............. Capt. J. Vogdes · ...... · .... .. ::llst artillery .... ..
Fort Myers* ............... Caloosahatchie, 140m's south Capt. and Bt. MaJ. W. H.
of Tampa Bay, Fla.
French.
2
31 co. lstd art'y;
Fort Meade* ............... Pea Creek, 46 m's from Tam- Capt. H. D. Grafton........
art'y.
pa
cos. 2
Fort Brooke* ••.. ,., .••••... Tam.pa, Fla .•• ,,.,,,., ..•• ,. Second Lieut. R. B. Thomas. · .. Detachments····
Barancas Barrack~, Pensaco-1
Ia harbor.
F~r~r_McRee, Pensacola har-- Pensacola, Fla ••. , ••••• , •. Lt. Col. and Bt. Col. J. L. 11st artillery •••• ••
Fort Pickens, Pensacola harGardner.

i

~~~r~~~~~b·

:::::::::::::: t~~}\~~.;~~r~'l:a~:::: :::::: :::::::::::::::::::::::::::: ::::::::::::::::::::

Fort Jacllson ••...•. . .• , , , .. 75 miles below· N. Orleans, La · · · · .. · • · · · · • • • • • · • • • · · · • · · · · · · i · ·· '' -'1j · •• ·' • •·'
'Baton Rouge Barracks . ...... Baton Rouge, La ............ C:apt. J . .B. Ricketts......... 1 st art~/ry
.... ..
New Orlean& Barracks ..... , New Orleans, La .......... , Capt. and Bt.Lt. Col. G. Nau- 1 1st aru ery " ... •
Newport Barracks ... , ...... Newport, Ky ..... , ......... ,

M~~:~d Bt. Lt. Col. W. Hoff-

... Recruiting depot.

man.

Aggregate of the 5th department .. , •••• , • , ..... , .. • • • • .. .. .. .. .. • • .. .. • • .. .. 12 • •" • ...... " .. "
Military Department No. 6,
commandetl by Colonel and
Bt. Brig. Gen. N. S. Clarke.
Headquarters, Jefferson barracks, Missouri.

Fort Ripley ................. Upper Mississippi, Min. Ter. Capt. J. B.S. Todd ........ .
Fort SnellLng ..... • ......... Near St. Paul, Min. Ter ..... Lt. Col. and Bt. Col. F. Lee.
Fort Ridgely· · .• •• · .••• •••.. On Minnesota river, 90 miles Capt. and Bt. Maj. S. Woods.
from Fort Snelling.
Fort Leavenworth ......... . Missouri nver, Mo .......... Col. T. T. Fauntleroy ....... .

Department staff.
16th in lantry ......
2 1 co. 1st drag's; 1
co. 3d art'y.
36th infantry..•••.

2 1 co. 1~t drag's; 1
co. 4th art'Y·
KanFa river, Nebraska Ter .. Capt. c. s. Lovell.,, ••. , • , , 46th infantry .. •.• •
Oregon route ................ Capt. H. w. Wharton .. . .... 16th infantry.... ..
Oregon route ......•... ,, .... First Lieut. R. B. Garnett •. , . 16th mfantry ..•...
Near St. Louis, Mo .......... Capt. and Bt. Maj. C. F. Ruff.... Cavalry recruiting
depot.
En route to Arkansas frontier, ............................ Capt. M. E. Van Buren...... 2 Mounted riflemen
Fort Gibson .

Fort Riley .... •• .. • ...••....
:FortKearn~ ........ . .......
Fort Laran11e ..••. • ...•.....
Jefferson Barracks ..........

Aggregate of the 6th department.••.••• ·~ •..•••• , •• , , .. , , , , .. , , , , , •• , • , • , • • . . 16 ....•........•••.
1
Tbe command of the 5th department was !l U pended by special orders (Adjutant Gener.al's Office) No. 179, ot·
Tbe po 1.11 marked* are included in that dJ,trict.

•
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tke command of Brigadier and Brevet Major General David E. Twiggs.
Orleans, Louisiana.
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October 25, 1852, and the command of the troops in East Florida instituted, with headquarters at Tampa Day.
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D-Position and distribution of the troop• ·
GARRISONS.

DEPART\! F:NTS AND
PO ::iTS.

SITUATION.

COMMANDING OFFICERS.

Military Department No. 7,
commanded /,y Col. Henry
Wilson. Heat!quarten, Fo1·t
Smith, ./lrl..
Fort Smith .................. Arkansas ................... Capt. & Bt. Maj. T. H. Holmes
Fort Gibson ................. Cherokee Nation, west of Ar- Capt. and Bt. Lt. Col. B. Btagg
kan sas .
Fort Arbuckle .............. Wild Horse Creek, west of Ar- Capt. S. G. Simmons ...... ..
kama~.

Fort Washita •.............. Fal se Washita, west of Ar - Capt. and Bt. Maj'. H. J, Hunt
kansas.
Fort Towson ............... Choctaw Nation, west of Ar- Capt . .and Bt. Maj. D. P.
kansas.
Whiting.

'

· Regiments.

Department staff.
17th infantry ......
41 co. 3d art'y; 3
cos. 7th inf'y.
27th infantry ..•...
21 co. 2d art'y; 1
co. 7th inf'y.
17th infantry., ....

Aggregate of the 7th department .•...•...• •. .•...•........ •..••• • • · • • •• • · • · · · 10 •........•••.••..
Military DepaTlment No. 8,
commanded by Colonel and
Brevet M·~ior Gene1·al P. F.
Smith. H.carlqu.-trten, Co1·p!U Christi, Texas.
Department staff.
Fort Merrill. ................ Nueees RLver, 50 miles above Capt. T. Duncan............ 2 Mounted riflemen
Corpus Christi, Tex.
Mounted riflemen
Fo1t Ewell., ..........••... Nueces River, crossing of La- Second Lieut. G. W. How- 2
redo and San Antonio road. land .
Fort Brown ................. Brownsville, T ex ............ Maj. G. Porter ............. . 53 cos. 4th art'Y; 2
cos. 7th inf'y.
Ringgold Barracks .•...••.... Rio Grande, via Brownsville, Lieut. Col. W. Seawell •.•... 5 1 co. 4th art'Y ; 4
cos. 8th inf'y.
Tex.
.
Fort Mcintosh .............. Laredo, Tex ................ Capt. G. W. Wallace ...... .. 21st infantry ••.. ··
Fort Duncan, .............. Eagle P11ss, Tex ............. Bt. Lt. Col. T. Morris ...... . 5 lst infantry .. · .. ·
Fort Clark ...........•..... Head of Lao; Moras river, Te x. Capt. J. H. l(ing ....••..•... 2 l~t infantry. · · · · ·
Fort Inge ................... Leona river , 90 miles from San Maj. S. B. Cnttenden ....... . 2 Mounted nflemcn
Autonio, Tex.
Fort Mason ................ Llano river, HOrn's northwest Capt. and Bt. Col. C. A. May. 1 2d dragoons .. • .. ·
from l:lar. Autonio, T ex.
Fort T err€tt · · ...•..•....... Head of Llano river, Tex., .. Capt. R. s. Granger, • . . . . . . . 2 1 co. 2d drag's; 1
co. I t inf'y.
Fort McKavett ............. San Saba river, 165 m'ti from Bt. Lt. Col. J. v. Bomford... 18th infantry .... ..
San Antonio, Tex.
Fort Chadbourne ..•...•..... Oak cree k, 95 miles from Fort First Lieut. J. M. Hawes •.. . 2 1 co. 211 drag's; 1
McKav ett, Tex.
co. 8t h iuf'y.
Post on Clear Fork of Brazos Phantom Hill, Waco P. 0., Capt. and Rt. Maj. H. H. Sib- 2 l co . 2rl dtag's ; 1
Tex.
.
ley.
co. 5th inf'y.
Fort Belknap ....•........... Red fork of Brazos river, Tex. Capt. and Bt. Maj. H . II. Mcr- 2 l co. 2d drag's ; l
co. 5th inf'y.
ril.
Fort Graham· ....•...•..... .lose Maria vill;~ge, Brazo: First Lieut. R. H. Anderson .. 1 2d dragoun s ..... .
river, Tex.
En route to Ft. McTnto~h, Tex Camp near Austin, Tex ...... Col. G. LoomiP ...... , ....... 45th infantry . ... ..
En route to Ft. :\-IcltJto~h, Tex Camp ncar an Antonio, Tex. Lt. Col.&. Bt. Col. C.A. Waite 4 fith i11fantry .... . ·
En route to El Paso, Tex .... Garnp near Fort Cl:uk ....... 'iaj. aud Bt. Lt. Col. E. B. 48th infantry .... ..
Al exander.
En. route to Fort Duncan, Tex Camp near Laredo, Tex •••.. FirH Lieut. R. B. Ayres. .... 2 3d artillery . ..... .
In the field................. . • . . . . • . . . . . • • . . . . . . . . • . • • . . . . • • • . . . . . . . . . . . . . • • • . . . • . . . 21 .1'1.ounted riflemen
Aggregate of the 8th

department.... . • • • • • . • . • • • . . ...••••.•••••••• , , • • • • • • • . . 52 •...••....•.•••..
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D-Position and distribution

of the troops
GARRISONS.

DEPARTMENTS AND
POSTS.

SITUATION.

COMMANDING OFF£CERS.

Military Department No. 9,
commanded by Col. and Bt.
B1-ig. Gen. John Garland.
Headquarte1·s, ./.l.lbuquerque,
New Mexico.

Fort Masschusetts ••••••.• . . Utah country, 85 miles from Maj. G. A. H. Blake ••...•...
Taos, N. M.
Car/~onl'l_lent Burgwin .....• . Near Taos, New Mexico .•... Second Lieut. R. Ransom •..
F ort·Umon ................. Moro river, New Mexico ..... Capt. N.C. Macrae ........ . .
Fort Marcy ... ...... ........ Santa Fe, New Mexico ...... Capt. and Bt. Maj. W. T. H.
Brooks.
Albuquerque ............ . .. Albuquerque, New Mexico .. Capt. and Bt. Maj . J. H. Carleton.
Las Lunas •••..•••.. . .... .. 25 miles below Albuquerque, Capt. R. S. Ewell .•...•... . .
on Rio Grande, N. M.
Fort Conrad ................ Valverde, N. M ............. Capt and Bt. Lt. Col. D. T.
Chandler.
Fort Fillmore •. ...•.. .••.... Brasito, 40 miles above El Maj. E. Backus ............. .
'
Paso, N. M.
Fort Webster.......... .. .... Copper Mines, Apache coun- Maj. E. Steen .............. .
try,N. M.
Fort Defiance .....• ••.••••.. Navajoe country, 190m's west Capt. and Bt. Maj. H . L. Kenof Albuquerque.
drick.
.
En route to Fort Fillmore .... New Mexico ................ First Lieut. J. N. Ward ..... .

Regiments.

Departm ent staff.
2 1 co. 1st dra~'s; 1
co. 3d inf'y.
!1st dragoons ......
3 1 co. 2d drag's; 1
co. 2d art'y; 1
co. 3d inf'y.
1 3d infantry .....
1 1st dragoons .....
1 1st dragoons . •...
2 L co. 2d drng's; 1
co. 3d inf'y.
3 1 co. 2d dra;ts; 2
cos. 3d ini'Y·
31 co. 1st drag's; 1
co. 2d drag's; I
co. 3d inf'y.
3 L co. 2d art'y; 2
co~ . 3d inf'y.
1 3tl infantry .......

Aggregate of the 9th dep~rtment..... • • • • •• • . • • • . .. • • . . .. . . • . • . . . . . • . • . . . • . . . 21 .. ..... ........ · ·
Aggregate of the division ...................................... .. ........ 111 ................ ·

ADJUTANT GENERAL's OFFICE,

JVashington, Novemher'20, 1853.
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8. COOPER, .lldjutant General.
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E-Position anddistribution

of the troops in the

Third or Pacific Division,
Hitchcock. Headquarters,
GARRISONS,

DEPARTMENTS AND
POSTS.

SITUATION.

COMMANDING OFFICERS.

Regiments.

Military Departm't No . 10.(The commancft of this department is merted in that
of ~he Pacific Dwision.)

Division staff •• • •.

Fort Yuma ......... ; .••...• Mouth of Gila, Cal. ......... Captain and Brevet MajorS. 3 2d infantry • • • • • • ·
P. Heintzelman.
Mission of San Diego ....... Near San Diego, Cal .•..••.• , Captain H. S. Burton .••.•... 21 fo~ :~~ ~~ll~~~:

0

Ran~ho de Jurupa ._. ••..•... Santa Anna River, Cal ... ..•. Captain C. S . Lovell.;...... 1 ?d in~antr~ • •· •···
Presidio San FrarH'Isco ...... Near San F1ancisco, Cal..... Captain E . D Keyes ....•... "t3d artillerJ ·· ·· •·.··
Benicia Barracks •......•..• Benicia, Cal ............. : .. Major H. Day .....•..•..••..•. Headquarters2dmfantry detachm't.
Bemcia Arsenal ....••••••.. Benicia, Cal , , . , • , •••.•..... First Lieutenant and Brevet .. Detachment of ordCaptain C. P. Stone.
nance.
.
Fort Miller................. San Joaquin River, Cal. ..•.. Captain and Brevet Major H. 2 2d infantry.. ····"
W. Wessells.
Fort Reading .•....•••.••... Cow Creek, Upper Sacra- Major and Brevet Colonel G. 2 1 co. 2d infantry; 1
mento, Cal.
Wright.
co. 4th infantry.
Fort Humboldt ••••.••...••. Humboldt Bay,220 miles north Captain and Brevet Lieut. 24th infantry.··· • · ·
of San Francisco.
Colonel R. C Buchanan.
Fort Jones •...........•.... Yuka, Siskiyou county, Cal .. First Lieut. J. B. Collins • . . . 1 4th infantry ·······
In I he field ................. Northern California ......... First Lieut. R. C. W. Radford 21st dragoons .. ·; .. ·
En route via Cape Horn ................................. Colonel W. Gates..... .. .. .. 6 3d artillery...... ··

Aggregate of the lOth department.. • . . • • • • . • • . • . . . . •.•••.••..•.••.....•...•••. 22 .•.••. · • • · • • • · • · · ·

Military Departm't No. 11.(The command of this department is merged in that
of the Pacific Division.)
F01 t Orford .....•..••.••.•. Port Orford, ·oregon .• ,.,., ... Second Lieut. R. Williams .•••. Detachm't 1st dra·
goons.
Fort Dalles ................. Columbia River, Oregon .. : ... Major G. J. Rains ......... .. 24th infantry .••.••.
Fort Vancouver ............ Vanco•tver, '\IVash. Ter ...... Lt. Col. B. L. E. Bonneville. 24th infantry .......
Ste1lacoou • .....••.•.....•.. Puget's l:;ound, Wasil. Ter ... Captain and Brevet Major C. 24th infantry•..•...
H. Larnard.
Fort Lane .................. NearTable Rock,Smilesfrom Captain and Brevet Major G. 4 1 co. 1st dr:~g's; 3
cos. 2t.l infantryi
Jacksonville, Oregon.
W. Patten.
Aggregate of the 11th department .•.•.•. , , , • • . . . . . . ....••.••...•..•...•...•...

lo .. ,.............. .

Aggregate of the division .•.•.•... •...•••.•.....•......•.......•...•.... ·1
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under the command of Colonel and Brevet Brigadie'r GeneTal Ethan A:
San Francisco, California.
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F.
ADJUTANT GENERAL's OFFICE,

Washington, November 20, 1853.
Statement showing the whole number o/ recruits enlisted in the army from
the 1st qf October, 1852, to the 30th of September, 1853.
I.-GENERAL RECRUITING SERVICE.

Lieut. Col. J. J. Abercrombie, 2d Infantry, General Superintendent.

Eastport, Me ...........••... _ .. ____ .. _. __ .... _____ . 3
Boston, Mass. ____ • _____ . _____ . _____ .. ___ ........ _... 114
New York, N.Y .. ___ .... ___ •. ___ .. ___ .. _._._ .. _..... 313
Albany,
" • ___ .. ____ .•.. _ . ___ .. __ . _____ . ____ • • 47
Syracuse,
" •
~
39
Rochester, " ____ .. ______ . _ . __ .. __ .... __ . __ . ___ .. 103
Buffalo,
" ___ .. ____ ... ____ .. ____ ... ___ ..• _. _.. 173
Philadelphia, Pa ..•... ___ •.•.... _... _ .•.... _.... __ .• 64
" ....... ____ . _____ ~ _____ . _____ .. ___ .. 79
Pittsburg,
Pottsville,
" • _.•••. ___ ... .: .• " .• _. _......... ___ . . 27
Harrisburg, " . _. _. _. ___ ......... _. _____ .••.••. _. . 32
Lancaster,
'' . ___ . _.. _ . _ .. _. _......... __ .... ___ . . 1
Baltimore, Md .... _... __ ... __________ . . . . . . . . . . . . . . . 66
Cumberland, Md .. ____ . _____ . ______ . ___ ..... _. _..... 18
Newport, Ky.... _.. __________ . ~ _.. __ . __ . __ .. ____ ... 107
Louisville, Ky .... _•.. _. __ ____ ..• _. __ .. _. __ .. _...... 18
Chicago, Ill .. ___ .. __ . _. _.. _.. ____ .... _.... ____ . . . . . 90
St. Louis, lVIo .. _..•... _.... ____ .• _. __ ... _.. _ •.• ___ ... 159
u

___

••

_

•

_

•

__

•

_

•

__

• • • ___

•

_

•

______

•

•

Number of recruits enlisted for the general service... _-.-. 1,463
H.-MOUNTED SERVICE.

New York, N.Y .... _. ___ , ___ .•. _... ____ ...... _...... 26 9
Carlisle, Pa ....... __ •... ____ . _•.. _. _____ . ______ . . . . 11
Philadelphia, Pa ____ . ____________ . _________________ .123
Baltimore, lYid .. _.. _______ . _. _. __ • _______ . ____ . ____ .116
Number of recruits enlisted for the mounted service ..... -

519

III.-REGIMENTAL SERVICE.

1st regiment of dragoons .... _.... _. _. . .. ___ ~. _ _____ __ _ 28
2d regiment of dragoons .... __ . ____ .. _____ .. _____ .. _.. 28
Regiment of mounted riHemen .. _.. ___________ ... __ . _. _ 9
Total mounted troops ..... ____ ... _. __ . ____ . ________ .
1st regiment of artillery.. ___ ... _.....• __ .... __ . _.. _. _. 89
2d regiment of artillery ... _•...•......... _...... _. _... 119

65
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3d regiment of artillery ..•........•......•........... 61
4th regiment of artillery .............................. 236
Total artillery. . . . . . • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . .
1st regiment of infantry
11
2d regiment of infantry .............•........ "..... . . . 14
3d regiment of infantry.. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 12
4th regiment of infantry ............ _....•..•.•. _. . . . . 3
5th regiment of infantry .......... _ . . . . . . . . . . • . . . . . . . . 20
6th regiment of infantry ...................... _...•... 176
7th regiment of infantry .....•....
21
8th regiment of infantry ....•................. _. . . . . . . 8

505

Total infantry. . . . . . . . . . . . . . . . . . • • • • . . . . • • . . . . . . . . .
Corps of sappers and miners .............•............ _ . . . .
Detachment at West Point. .... _................••..... ~

265
28
28

r

-

-

.. -

•• -

-

-

-

•• -

-

•

&

•••••

-

•• -

•

-

-

•••• -

•

-

_

•••••••••••••

Total number enlisted from the 1st October, 1852, to the
30th of September, 1853. . . . . • • . • • . . . . . . . . • • • . . . • • 2,863

- - --

IV.- RECAPITULATIO~.

For the general service .. __ .... __ ••. _....•
1,453
For the mounted service ..........•.. _._............ 519
dragoons and mounted riflemen. . . . . • . • 65
By regiments, artillery. ___ .. __ ....•. _.........•... 505
{ infantry ...... ___ ... __ . . . . . . . . . . . . . • 265
Sappers and miners, and detachment •..•.•. _ . . . . . . . . . 56
u

•••••••••

2,863
V.-Amount recruiting funds in the hands of officers of
the army September 30, 1852. _. _. _................ $10,966 64
Amount of recruiting funds advanced to recruiting officers
from October I, 1852, to September 30, 1853...... . . . 34,848 00
4E,814 64
Amount of funds accounted for from October 1, 1852, to
September 30, 1853 ..·... _...... __ ....• _ . • • • . . . • .

32,582 59

Balance in the hands of recruiting officers September 30,
1853 ....• ---.----- ••. - ....••••..... - .... -----.

13,232 05

Respectful1y submitted.

S. COOPER,
Adjutant General.
Hon.

JEFFERSON DAvis,

Secretary of War, Washington, D. C.
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G.
Number qf Tecruits· enlisted in the army •
.--

. ..
Station.

GENERAL SERVJCE.

Eastport, Me ..••••·•.. - ••.••..•.•_•.••••.. -.- ... --.-.
Boston, Mass ..•.•....••......•..........•••.....•..
Providence, R. I. ................................... .
New York,N. Y ------ -~--·· ·----- ·----- .••... -----·Albany, N.Y.-----·---·---·------------ .••••. -·---·
Syracuse, N . Y ........•••....... __ .. __ ..•••••...•••.
Rochester, N. Y ..••....•••.... _•..•.••.•••••....• -.
Buffalo, N. Y ..... ····--··-- -·---- ~----· •.•••..•.••.
Philadelphia, Pa __ • _.... __ ~ •. _••.•. ____ .•• __ •..•• _•.
Pittsburg, Pa ..••.... __ • _.. _•• _. __ •• ___ . _•.••..••••.
Pottsville, Pa ....•.. _• •. .. _'• ..•.. _ .•.••..••.•..••.•.
Harrisburg, Pa . __ ..••.•. _. __ ..••••.. _.•. _••.•.•• - ..
Lancaster, Pa ........... ____ .. ___ •... _..•••... -.--.
Baltimore, ~1d . _. ____ •.. _. _..•• _______ •..• _•••.• - ••.
Cumberland, Md -~-- ---- ·--- -~-~-- ··---- ·----· .••••.
Newport, l{y .• ____ . _. _... ____ . __ . __ • ___ .• ____ •.••...
Louisville, Ky • _. _ . ____••• .-.... __ .••• ___ •. ___ ••••••••
Chicago, Ill .. _. __ • _••..•• _... _~ ________ .. _. __ ...•...
St. Louis, Mo ~. :. ___ : __ ·- ~ _-.: .:- _-_ ___ ~ _____ . __ ...• _•••.
New Orleans, La ....•.•...•• __ •. _. _____ . _••••••.••••.

3
114

313
47
39
103

173
64
79
27
32

245
25
461
168

101
210
91
240
101
86

3
131
25
148
121
62

107
82

176
22

59
. 32
1

1

66
18
107
18

89

23

]85
54

78

90

112

159

124
70

22
35
70

1,453

2,362

909

269

331
24

62
13

18

36

MOUNTED SERVICE.

New York, N.Y ..•..••••.•..•.•••.•...•.••••..•••••
Carlisle, Pa .. _.•.•••..•• _••..•••.•.•.. -. - •. - ... - •• -.
Pittsburg, Pa . __ ........•••.. ___ •..•.• _..•••••.••••.
Philadelphia, Pa .....•••..•..••••••.•.....•.....••..
Harrisburg, Pa ........ __ •. _ . ___ •..•......•••..• ---.
Columbia, Pa . . _.•. __ • _. _. ·.. __ . ___ •..•...•• ___ ... __ .
Baltimore, Md . __ ••..•... _••• _.....•. __ •.• __ ••• __ • _.

11

65

65

99
13
26

116

24
13
26
159

43

519

642

123

28

13

9

41
21
53

44

65

115

50

89

102
32

87

123

REGIMENTAL SERVlCE.

1st regi~ent of dragoons ...... _. __ ... ___ ••••• _•••. _•.
2d regiment of dragoons ....... _....• _....••.•..•..•.
Regiment of mounted riflemen .•.••.....•..•..•...• _. _

1st regiment of
2d r egiment of
3d regiment of
4th regiment of

artillery ... .A • • • • • • • • • • • • • • • • • • • • • • • • •
artillery ..........•...•....•.•..•..•••
artillery........ _•...• ___ .•••••..• _. _.
artillery ..• •. •••••••.••••.••• _•.••••••

28

119

7

13

61
236

211

257

150
21

505

602

97
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G-Continued.

Station.

REGIMENTAL

1st
2d
3d
4th
5th
6th
7th
8th

SERVICE-COntinued.

regiment of infantry ..•....•••..•.••.•.......•••..
regiment of infantry ..••••••.•.....•......•.......
regiment of infantry..••.....••..•.••..••••..•.•..
regiment of infantry .......••·••..•.••..•.....••••.
regiment of infantry .............•.•.....••.......
regiment of infantry ...•..•.•••..•••...•.•...•....
regiment of infantry........••......••.••.•.••....
regiment of infantry ........•.•.•••••..• J •••••••••

20
176
21
8

_
Sappers and miners ..•.......•...••...•••.••••••••...
Detachment at West Point ........................... .

9
10

11

14
12
3

265

I_

2
4

8

4

102

109

8
233
17
2

12
57

389

28
28

18
46

56

64

=-

4
6

124
10
18

8

RECAPITULATION.

-------------------~----~-----------·~

General service ....•..•...•....•.••.•....••. -. - - - -- :
Mounted service ..•.........•.............••••• - -- · ·
Regimental service ..••...........•..•....... ---- ----

1,453
519
891

2,362
642

2,863

4,174 -

1,170

909
123
279
1, 311

REMARKS.
The general recruiting service for the year has been conducted as heretofore, no material
change having been made in the rendezvous. The depot for the collection and instruction of
rooruits for the general service was removed from Fort Wood, on Bedlow's Island; to
Fort Columbus, on Governor's Island, in the harbor of New York, on the 26th of November,
1852, the former place being considered too limited in extent to carry out a proper system of
instruction, and being wanting in the necessary accommodations for the recruits. The depot
for the collection and instruction of the recruits for the mounted service was removed in
October, 1853, from Carlisle Barracks, Pa., to Jefferson Barracks, Mo., and it is intended to
establish additional rendezvous for the mounted service at several points in the '\\rest. The
recruiting service for the cavalry, as well as for other regiments, is now under the direction of
the superintendent of the general recruiting service in New York. Colonel Ply~pton, of the
1st infantry, was relieved as superintendent by Lieutenant Colonel Abercrombie, of the .2d
infantry, on the 1st of July, 1853. With an increased number of recruiting officers, the serVIce
bas materially fallen off, and the returns show, as above, that one tbousa~d threa hundred ~nd
eleven men less were enlisted in the year ending September 30, 1853, than m the year precedmg.
S. COOPER, Adjutant General.
ADJUTANT GENERAL's OFFICE, Washington, November, 20, 1853.
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REPORT OF THE QUARTERMASTER GENERAL.

QuARTERMASTER GENERAL's OFFICE,

Wash-ington City, November 22, 1853.
SrR: In compliance with the provisions of the regulations, I have

the honor to report the operations of the Quartermaster's department
for the fiscal year commencing the 1st day of July, 1852, and ending
the 30th of June, 1853.
At the date of my last annual report the apparent balance in the hands of officers and agents unaccounted
for, amounted to __________________ . _• ___ • . . • . • $442,655 65
To which are to be added:
1st. Remittances and payment of drafts in the fiscal
year .•••.. _____ ............ ______ . . . . . • • . • . • 3, 784,972 68
68,714 26
2d. Proceeds of the sales of public property •.••. -..
~laking

the whole apparent amount to be accounted for
From which are to be deducted:
1st. Expenditures on account of previous years, not included in my last
report, and for deficiencies in those
years, paid in the present year...... $651,507 72
2d. Expenditures in the fiscal year ending June 30, 1853... .. . . . . . . . . . . . 2,819,581 05
3d. Deposites to the credit of the Treasurer .•. _•..•...•. _.....• _. . . . . •
26,000 00

4,296,162 59

3,497,088 77
Leaving to be accounted for ..••...•....•.. - - .. - - •
But from this sum should be deducted the sums due
by the following individuals, late of the rifle regiment, viz:
Lieut. George W. Hawkins ........•
$70,050 00
Lieut. W. C. Irvine .....•..•••....•
46,418 64
Lieut. F. S. K. RusselL •.. _•••. _....
33,898 87

799,073 82

150,316 41
Leaving a balance of. •.•.•.•••••.••...•••••.••••

648,757 41

The gentlemen named have been several times reported; and

alt~ough they could not be prevailed on to render their accounts, it is
beheved ~hat most of th~ money for which they are acco~ntable has

been apphed to the pubhc service. These officers served m Oregon;
they ~ere not o~ the Quartermaster's department, but were appoin~ed
by thmr respective commanding officers to perform duty, temporanly,
Part ii-9
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in the department. All of them are out of service; and as they are
now beyond the control of the department, and can only be reached
by the law officers of the government, I do not perceive the advantage
of continuing to report the balances for which they are accountable,
and shall, in future reports, omit them.
Captain Folsom, against whom there is an apparent balance of
$113,337 16, came to this city a few months ago to arrange his
accounts, as far as possible~ for settlement, but, in consequence of the
state of his health, was obliged to leave: he has a clerk, however,
employed upon his accounts ; and i't is understood that he will soon be
here himself. The difficulty in his accounts was occasioned by the
loss of vouchers in the fire at San· Francisco in May, 1851.
Lieutenant Lendrum, of the third artillery, who for some time acted
in the department at the artillery post near San Francisco, California,
is deficient $6,272 06, owing, as he reports, to the loss of his funds and
vouchers in the fire at San Francisco in lYiay, 1851. This officer, as
w ell as Captain Folsom, it is understood, will petition Congress for
relief.
Accounts are due from twenty-one officers, Y\-hose joint accountability
amounts to $123,649. One of them, Lieut. Bold, is dead; another,
L ieut. Scott, is out of service. Fourteen are in New Mexico, California, and Oregon; two are in the Choctaw Nation, and the remainder
in Texas. Seventy thousand dollars of the amount was placed in the
hands of an officer to be taken to New Mexico for the service of the
department in that Territory; the whole of which sum, it is ascertained, was unexpended at the close of the year, and is applicable to
the payment of claims outstanding at that time, and to the service of
the present year.
One hundred and forty-eight officers whose accounts have been
ceived had in their hands, at the close of the year, balances amountmg
to $42 0,677 07, which, it is believed, -vvill be equal to all the outstanding claims against the department that accrued within the year.
The supplies due from the department, including fuel for officers
and men, forage for the horses of the several mounted corps, and for
the horses, mules, and oxen of the trains, straw for soldiers' bedding,
stationery used in the transaction of public business, materials for the
repair of buildings, horse-shoes, horse-shoe nails, and medicines for
horses, J?ule~, ~nd oxen, tools and building materials for the repair of
the pubhc bmldmgs, saddles and other horse equipments for the mounted
corps, clothing, tents, and other equipage for the army, have been regularly and promptly supplied to those entitled by the laws and regulations to receive them.
Trnnsportation has been furnishP.d for all suppli es required for the
army, also .for the movement of the headquarters or field and staff of
twelve regiments, for one hundred and forty-four company movements,
ancl t\vo thousand one .hundred recr.uits-a portion of the supplies,. as
w ·11 as of the compames and recrmts, from one extreme of the Umon
to the other.
As far as the means at my disposal have permitted, repairs and impn~v ments ?ave been made at the several po ts throughout our T erritone~; but In consequence of the sum of '195,00 0-estimatecl for

:e-
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improvements in Texas, New Mexico, California, and Oregon-not
having been granted at th8 last session of Congress, many improvements, indispensable to the health and comfort of the troops, are necessarily postponed. I am not aware of any objection on the part of the
House of Representatives to the appropriation asked. It is understood
to have been left out in consequence of a difference of opinion between
the Committee of Ways and Means and that on Military Affairs, as to
which of them should take charge of it and report it for the action of
the House.
The work authorized by Congress at its last session to be established
at the mouth of the Republican Fork of the Kanzas river was commencecl, under the superintendence of Major Ogden. Much labor has
been done, and materials procured for future operations. A steam sawmill is in operation, with shingle machine, lath saws, and mortising
machine attached. The original plan contemplated barracks of stone
for eight companies. Only three companies were detailed at first for
the garrison, and they arrived so late in the season that, with the difficulties to be overcome, more than quarters sufficient for the offi<.;ers
and men of two companies, according to the plan, could not be completed; they will, however, during the winter, shelter the four companies of which the garrison is now composed.
lYiajor Ogden reports that the estimate for the work, based upon
prices of labor and material at the time it was made, has proved entirely too small. Prices have increased thirty per cent., and in place
of two hundred soldiers which it was estimated might be employed as
mechanics and laborers, only from sixty to seventy could be spared from
other duties. The increase in the prices of labor and materials, with
the addition to the hired force rendered necessary by the small military
force furnished, will increase the expense of the work about seventeen
thousand dollars; and the barn, stables, granaries, and other buildings
necessary for a large mounted force, are estimated to cost about twelve
thousand dollars more-making together twenty-nine thousand dollars
required to complete the work.
The work authorized at the head of navigation, on the Minnesota
river, has been commenced; but the material of which it was proposed
to build it proving not to be so good as was supposed, and it being decided not to ask for a further appropriation for it, the question as to the
change in the material from stone to wood has, by your instructions,
been referred to the commanding officer. The population in Minnesota Territory is extending so rapidly westward that this post, though
now distant from the settlements, will probably soon be surrounded by
them; a change, therefore, to a cheaper material for the work, will not
in that view of the case be objectionable.
The balances of the several appropriations under the direction of the
Quartermaster's department, now remaining in the treasury, would, all
together, be sufficient for all the probable demands of the service within the fiscal year, were they certainly available; but it is apprehended
that large sums will be taken from the current appropriation in the
settlement of officers' accounts at the treasury, and be brought. to the
credit of war appropriations, and be rendered unavailable. Th1s. cannot be certainly known until the war accounts be all settled. It IS un-
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derstood that those accounts will be closed early in the winter, when,
should the apprehension above expressed be well founded, the authority of Congress will be necessary to apply to the current service the
amounts thus taken away from the appropriation.
The estimate for the next fiscal year is based upon the best data attainable. Some of its items are less than similar items for the present
year, some are equal, and one, barracks and quarter~, is greater than
the sum appropriated for this year. The increase of this item grows
out of the necessity of occupying new positions in ad vance, on the
Mexican and Indian frontiers, and of securing to the troops at all the
posts occupied better accommodations than have been provided for
them heretofore. The government has furnished a standard of suitable
accommodations in the dwellings constructed at the navy-yards, the
marine barracks, and the ordnance stations and armories. Navy and
marine officers not only have excellent quarters and abundance of them
at their stations, but have the more necessary articles of furniture provided at the public expense. The ordnance officers, both at the ordnance stations and the armories, have quarters not only of a very superior
quality, but generally double the quantity provided for officers of corresponding grades in other corps.
The officers of the army cannot perceive the justice of allowing furniture to navy and marine officers and denying it to them; nor can those
ofthe line, and the active staff, see any good reason why so great a
difference should be made between them and the ordnance. They do
not expect to be sumptuously quartered; but they have a right to expect
that comfortable buildings be provided fur them and their commands at
the posts they are compelled to occupy. The whole estimate, if the
amount be appropriated, will be barely sufficient to provide ordinary accommodations for the officers and men at the posts now occupied, and those which it may be necessary to occupy.
Two items, forage and transportation, I have reduced-whether wisely or not, time must determine. Our army, averaging not more than
twelve thousand men, is performing services equal to those of any fifty
thousand men in any other army in the world. Long, rapid, and expensive movements are being constantly made, to supply the want of
numbers, and often through portions of country entirely destitute of forage and subsistence, both of which, as well as all other supplies, have
to be transported at a heavy cost. Neither of the items now referred
to, it is obvious, can be much reduced until cultivation shall have greatly extended, and more certain, cheap, and rapid modes of communication be provided.
The estimate for clothing and equipage is greater than the appropriation for the present year. This estimate has, every year since the
close of the Mexican war, been made out not for the whole allowance
of clothing and equipag~ due to the army for the ensuing year, but
merely to supply ~ deficiency after applying to the service all the war
stock on hand whrch could be made available. This item will contin~e to increase, as less of the war stock shall annually be available,
until the whole o[ that st~ck be absorbed; when, if present prices of
labor and matenals remam unchanged, the probable annual estimate
will be about eight hundred thousand dollars.
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Our territories are now so extended, that several permanent depots
for the concentration of supplies for the troops have become necessary. Three such depots are required in Texas, two in Califi>rnia,
one in Oregon, one at least in New Mexico, and one at Fort L eavenworth. To take charge of these depots, and to perform the duties connected with them, a storekeeper is necessary at each. I respectfully
recommend that application be made to Congress to authorize the
President to appoint as many military storekeepers as the service may
require, not exceeding eight, with suitable compensation.
In addition to the storekeepers, it would add greatly to the security
of the public buildings and other property at the several posts, and in
that way promote economy, if the condition of the ordnance sergeants
were improved, and the sphere of their duties enlarged. I recommend that they be recognised as barrack-masters at their respective
posts, and be charged with such duties in regard to the clothing and
other property of the Quartermas~er's department as the ~uartermaster
General, with the approval of the Secretary of War, may direct; and
that, for this additional service they be allowed an extra compensation
of from five to ten dollars per month, according to the duties and responsibilities imposed upon them, to be determined by the Secretary
of \Var.
In the discharge of the laborious and responsible duties of the Quartermaster's department, I am compelled to employ, constantly, more
than a hundred officers who are not of the department: from forty to
fifty of them are assistant commissaries, who, in that capacity, receive
additional compensation ; but the remainder receive nothing for their
extra services. Many of them perform laborious, responsible, and
highly important duties, in the discharge of which they are subjected
to losses · nd expenses which they can ill afford. Justice would seem
to requir that they be allowed an additional compensation sufficient,
at least, to cover necessary extra expenses and small losses. I recommend, as an act of justice to this deservi?g class of officer~, .that, for a
number not exceeding fifty at any one t1me, the same add1t10nal compensation be allowed which is mow paid to assistant commissaries;
and that the ration now withheld from all regimental and other subordinate staff officers be allowed to them.
Fifteen hundred and sixty soldiers were employed, during the year,
on extra duty at the several posts, as laborers and mechanics, and
were each paid a per diem of fifteen cents and commutation for the
whiskey ration authorized by law. Now, while I doubt the policy of
employing soldiers on any other labors, or in constructing any other
works, than those which may be connected with their own operations,
yet the occasions are of daily occurrence when the necessities of the
service compel commanding and staff officers so to employ them. The
rate of extra compensation allowed them was established more than
thirty years ago, whel'l. laborers could be obtained at half the wages
which they now command. To~ make the servi ~e effi..cient, the men
who are employed must feel satisfied that they are recei\ring justice at
the hands of their country: this is far from being the case when they
are employed as mechanics and laborers at the pittance now allowed.
Sound policy requires that this allowance be increased. To laborers
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and teamsters I would recommend a per diem of twenty-five cents, and
to mechanics forty cents, when employed anywhere east of the Rocky
mountains; and thirty-five for the former and fifty for the latter, when
employed west of those mountains. But even with these increased
rates, soldiers should never, if possible, be employed as teamsters, except vyith the companies or corps to which they belong. When public
trains are required to transport supplies from the depots to the outposts,
or fi·om one outpost to another, teamsters should be hired at rates to
secure reliable men.
In arranging the clerkships in this office, Congress, at its last session,
authorized three of the first or junior class, with salaries of nine hundred dollars. That sum might be sufficient for .young men, employed
as copying clerks ; but mere copyists would be of little service here:
all employed in this office must be qualified for higher duties. There
is no desk in the office where, if the clerk employed perform his duty,
the second class of compensation is not fully and honestly earned.
The gentlemen receiving the lowest class of compensation perform
their several duties faithfully, and earn much more than they receive.
As an act of justice to them, I respectfully ask for their cases your
favorable consideration, and, through you, that of the President and
Congress.
By the legislation of Congress, the Quartermaster's department is
charged with a heavy money and property accountability, the accounts
and vouchers for which must be separated, and sent for settlement to
the Second and Third Auditors of the Treasury. Officers on the frontiers and in the field cannot keep appropriation accounts; and it often
happens that not only vouchers in the same account, but items in the
same voucher, have to go to the two Auditors; and every officer of the
department, as well as every officer commanding a co any or
detachment of mounted troops, is obliged to make to the Quar ermaster
General's office two property accounts every quarter-one for the
Second, and the other for the Third Auditor.
Such is the state of things now, that if canvass be taken from the
same bale to make or repair a wagon cover, and to make or repair a
tent, or tent-fly, the quantity used for each must appear upon a separate
return, because the quantity used in the latter case must be accounted
for to the Second Auditor, and in the form er to the Third; and if plank
and nails be taken to make a floor and bunks for the accommodation of
the sick in a hospital tent, or for the troops in an encampment, these
materials must be accounted for on one return to the Third Auditor;
while the tents, tent-poles, and flies must be accounted for on a separate
return to the Second Auditor. I have no preference as to the Auditors,
but 1 do hope that one or the other of them may be authorized by law
to receive and settle all the accounts of the officers of the Quarterma ster's department, without reference to the other.
We have now on the regular military establishment three mounted
r~gim~nts an~l sever~l compani~s of horse artillery, requiring constantly,
mther m servrce or m preparatron for service, three thousand horses;
and we have constantly employed in the. trains, and at the several
garri ons, about five thousand horses and mules, and there is not a
single veterinary surgeon authorized by law. There should be organ-
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ized, and placed under the direction of the Surgeon General of the army,
a veterinary corps, to consist of a competent number of surgeons and
assistant surgeons, who should be assigned to duty at depots, and with
mounted regiments, squadrons, detachments, cavalry, and artillery
schools of instruction, and trains. More is lost every year by the
sacrifice of horses and mules, for want of proper veterinary aid, than
would support the expense of such a corps for two or three years. I
recommend that' such a corps be employed, and that a veterinary
school be established, where officers of dragoons, mounted riflemen,
and light artillery, as well as the candidates for the veterinary corps,
may receive competent instruction in all that relates to the care,
management, and diseases of horses and mules in the public service.
The operations of the army, in connexion with all our new ten·itories, are greatly embarrassed, and vast expenses incurred, by the want
of good roads through those territories, and suitable improvements in
the navigation of their harbors and rivers. Every military man knows
~hat the expansion of our population over those territories, without the
means of rapid communication, so far from increasing our military
power, has diminished it at least one-third. The military power of
nations depends not so much upon their force and resources, as the
capacity to concentrate promptly that force and those resources at the
points where they are required to be used. To make our military
power effective even for defence, the improvement of the harbors and
rivers of Texas, California, vVashington, and Oregon, and the construction of railroads to connect those States and Territories, as well as New
:Mexico, with each other and with the States east of the Mississippi,
are indispensably necessary. Let these works be completed, and our
military power, whether for offence or defence, will be quadrupled.
Our extensive territories, bounded west by the Pacific, are separated
from the strength and power of the nation by vast des.erts and lofty
mountains, over which it requires months to communicate. With those
territories our only channels- of rapid communication are through foreign States. Suppose our country at war with one of the great maritime powers of Europe; our Pacific coast would be immediately
blockaded, and the communications through the States above referred
to cut off; our people on that side of the continent would be deprived
of their commerce, and, from the undeveloped state of their agriculture,
wou1d be left without the means of self-support; and being bey<md the
reach of effective and timely support from the mass of the nation,
through our own territories, would be -starved out and compelled to
capitulate in less than six months.
To prevent such a result the works proposed are necessary; but
they are upon so great a scale that timid men may be startled and
alarmed at their magnitude, and believe their accomplishrneij.t impossible; bat that which ordiNa-ry men think impossible, men of genius find
only difficult. We possess abundant resources ira .science, mechanical
skill, and pecuniary means, to complete all the works required for the
full development of our military power, and the nation has &Jly to will
thos~ v.vorks to accomplish them. TG carry the:n out s.uceessfully, a~l
tha~ IS necessary on the part of our p1ablic men 1s that honest det~rr::u
natwn. of purpose and intrepidity of intellect which should ever d1stw. .
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guish the leaders Of a great and free people, and which are sufficient t
insure the faithful and energetic appliance of the national means to
national objects.
With high consideration and respect, I have the honor to be your
obedient servant,

TH. S. JESUP,
Quartermaster Geueral.

Hon.

JEFFERSON

Secretary

DAvis,

of War,

fflashington, D. C.
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REPORT OF THE PAYMASTER GENERAL.

pAYMASTER GENERAL'S OFFICE,

November 21, 1853.
SIR: I have the honor to submit herewith a report of the transactions of the Pay department for the fiscal year ending 30th June, 1853.
It will be seen by the tabular statement herewith that there
remained in the hands of paymasters on the 30th of June, 1852, applicable to payments due in the first quarter of the last fiscal year, the
sum of $362,194 47, in addition to which they have received from
the treasury and other sources, exclusive of amounts transferred from
one to another, the sum of$2,795,095 21, making a total to be accounted
for of $3,157,289 68.
Expended as follows :
'
Payments to regular troops ...................... _ $2,404,246
10
Payments to volunteers .•..•. ___ __ ..•.......... .,.._
149,349 89
Three months' extra pay to regulars ...•..........
12,190 58
Three months' extra pay to volunteers .•••.•••..•.
5,863 42
94,706 83
In paying the !\{ilitary Academy ••••.•. -•.•...•....

Total expended ...••.. __.............••.•••

2,666,356 82

Leaving a balance of............. ., •...•....•

490,932 86

This balance is unu sually la:J.ilge, arising from the :a:ecessity of sending to New l\'Iexico $100,000 in gold, for the accommodation of officers
and discharged soldiers, which did not reach its destination and could
not be disbursed before the close of the fiscal year ; the balances, however, have, as far as heard from, been exper~·ed and accounted for since
the commencement of the present year.
As far as returns have been received, the troops have all been pajd
to the 31st of August, and many to the 31st of October. No complaint
has been heard from any quarter; and it gives me pleasure to state that
the officers of this department have discharged their duties to my
entire satisfaction.
I would respectfully bring to your notiee the very serious embarrassment under which all disbursing officers labor for the want of some
provision ·o f law for 1ihe safe-keeping of the public funds. The order
of the Secretary of the Treasury of 28th of June last has relieved all
in the vicinity of Washington, New York, Boston, Charleston, New Orleans, and St. Louis; b-ut at all other poi:mts they are subjected to great
risk, from the fact that they are frequently compelled, in the discharge
of their dmties, to absent themselves for several weeks from their stations, and must leave their funds in charge of their clerks or some
other agent. I would suggest that it be made the duty by ~aw of all
depositaries of the pubEc money, such as collectors, receiVers and
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others, to receive the moneys of disbursing officers on deposite, and
pay them out on their checks; or, in the absence of £~J-ch depositaries,
the best means of security the nature of the case will admit.
Respectfully, your obedient servant,
BENJ. F. LARNED,

Acting Paymaster General.
Hon.

JEFFERSON

DAvrs,

Secretary of War.

Statement showing the amount remaining in the hands of each of the disbursing officers of the Pay department, and unaccounted jor
on the lst July, 1852; the amount remitted w each from the treasury, or turned over by other acrents, during the fiscal year endzng
.(une 30, 1853; the amount accounted for by accounts and v?uchers of expen!fiture, or by tranifer to other agents or replacements
zn the treasury ; and the balance unaccounted for, to be applted to payments zn the first quarter of the next fiscaL year·
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2,6I8
42,065
1,220
ISO
3,492
I, 720
11,999
28,813
10,517
7,871
3,26L
22,039
113
2I,532
28,870
s, 753
42,781
9,619
ll,242
29,626
15,198
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Total ........................ 362,I94 47
P.4.YMASTER GENERAL's OFFICE,

November 21,
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REPORT OF THE COMMISSARY GENERAL.

OFFICE oF CoMMISSARY GENERAL oF SuBSISTENCE,

Washington, October 19, 1853.
SIR: I have the honor to submit the following report of the operations of this department during the past year, and to transmit herewith
an estimate for the subsistence of the army for the fiscal year ending
June 30, 1855.
The posts on the northern frontier, Atlantic sea-board, and western
frontiers of the old States, have been furnished with subsistence by
contract, whilst the troops in southern Arkansas, Texas, New 1\'Iexico,
California and Oregon, have been supplied by purchase in the opf'n
markets of the old States, or countries adjacent to the posts. All, it is
b.elieved, have been amply supplied with good and wholesome proviSions.
Issues have been made to Indians at many of our posts, and with
a beneficial influence on our relations with them. Subsistence has
been furnished at the frontier posts to the employes of the Mexican
boundary commission, exploring parties on the Pacific railroad, and
suffering emigrants.
The experiments on the "solar evaporated salt of Syracuse," testing its value in curing and preserving pork, are still in progress; so far
as they have proceeded, the results show this salt to cure the pork as
well as that from Turk's Island; but that it ~iscolors the surface of the
pork to such a degree as to render it less marketable.
The increased price of provisions throughout the country renders it
necessary for me to increase my estimates for the next fiscal year above
that of the last; and I have, accordingly, estimated the cost of the
ration at twenty-five cents.
The accounts of the officers of this department have, in general,
been correctly rendered; the few exceptions being due to the vicissitudes of service having separated the officer from his papers.
With great respect, your obedient servant,

GEORGE GIBSON,
Commissary General of Subsisterzce.
Hon.

JEFFERSON DAvis,

Secretary

of

War.
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THE SURGEON GENERAL.

SuRGEON GENERAL's OFFICE,

Novernber 1, 1853.
8rtt: I have the honor to submit to you a report upon the fiscal
transactions and other matters relating to the medical department of
the army, for the year ending on the 30th of June, 1853.
The amount of the appropriation for the medical and hospital department, remaining on the 30th J nne, 1852, was:
ln the hands of disbursing agents...............................
In the treasury of the United States...... • •• • .• . • . • • • •• . •• • • • •
Amount appropTiated per act approved August 31, 1852. ••. • ••.•
Amount of auctiorl' sales in New York ••••••••••••.•••• .-........
Amount of auction sales in New Orleans . • .. • • • • • • • • • • •.•.•••• • • • •
Of thi&< sum there bas been expended on•a:ccount of
pay and other claims of private physicians contracted in1847 .••••.•••••.••••••••••••.•••••••••
1848 ...................... - ••.•••• ·•• ~ ••
184!1 ......................·••••.•••.••••.•
1tl50 ................................. .
1851 .•.••.••••.•..••••.•••••. •••••· .•.•
1852 ·•·••· ...............·••• ···-·· ••.•
1853·.••••.•.•••..••••. ··-·-·· ••••• ·•••••
On account of' medical supplies corttracted· fn1847 ••.•....••.. ·••••· .•.••. ••·••• ••••

1848 ........................ ••••·• ••••
1849 •••••••• ·.·.- ••••••.•••••.••-•••• - •••
1850 .......... - ...................... .
1851 •••••••••••••••••••••••.••••••••••
1852 ................................. .
1853 .• - • - ..• -·- - .•••••.• - ••••• - - • - .• ···- .

$5,606 07
122, 034 71
51,670 00
1, 279 76
454 12
.....
. ......----~ $181, 044 66

$121 63
}1 819' 00

'119 34
3,155 93
908 34
4,304 90

9,068 93
29,498 07

90 09
99

154
547
607
154
2,424
24,-117

58
67
69
20

69
_......___

Amount turned over to surplus fund per act August 31, 1852. .. ..
Leaving in the hands of disbursing agents...... • • • . . . • • . . . • • • • •
And in the treasmy of the United States.......................

28, 096 91

88, 078 18
1, 528 60
33r842 70
- - - - $181, 044 66

From the foregoing statement of the fiscal transa~tions of the medical bureau of the army, it appears that twenty thousand four hundred
and twenty-nine dollars and fourteen cents ($20,429 14) were paid on
account of the claims of private physicians, for services rendered, and
three thousand nine hundred and seventy-nine dollars and twenty-two
cents ($3,979 22) for medical and hospital snpplies, purchased antecedently to the fiscal year commencing on the 1st day of July, 1852;
leaving as the expenditure of the· department, on account of compP-nsation to private physicians, during the last fiscal year, the sum of nine
thousand and sixty-eight dollars and ninety-three cents ($9,068 93,)
and for medical and hospital supplies twenty-four thousand one hundred and seventeen dollars and sixty-nine cents ($24,117 69 ..)
The necessary medical supplies for the army have been regularly
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provided by the medical purveyors in New York and in New Orleans,
under instructions from this office, and have been duly forwarded,
either directly to the several military posts on the frontiers, or to the
depots in the Pacific division, in New Mexico and Texas, to be thence
distr~buted to the different posts as required by the necessities of the
service.
Ample provision has also been made, as usual, at the several military
posts on the line of travel, for supplying with medicines, &c., the emigrants who take sick while en route to California and Oregon; and I
have the gratification of saying that the medical officers of the army,
and the attendants in those military hospitals, have, by giving their professional and personal attendance to those who required medical and
surgical aid, fully carried out the benevolent intentions of the gov~rn
ment towards the adventurous pioneers who happened to become siCk,
or received injuries, while traversing the wilderness.
Having in my last annual report adverted to the fact that a very
considerable additional expense had been annually incurred for sever~l
years past in the renewal of supplies damaged, destroyed, or lost m
transportation to the more distant stations occupied by troops, I am
happy to be able to state now, that the losses thus occasioned during
the last year have been much less than heretofore. No inconsiderable
damage and loss are still, however,. sustained from the want of proper
storehouses, to secure the hospital property from the inclemency of the
weather, &c., &c.
The frauds so extensively committed in the adulteration of drugs and
medicines, and in the .importation and sale of spurious articles, long
since attracted the attention of this bureau ; and, in order to secure to
the army pure and reliable medicines, they have been for many years
past purchased in open market by experienced medical officers, specially selected for that purpose, and whose duty it is to examine, and,
when necessary, to submit to chemical analysis, the articles they are
required to furnish.
~ince the stringent law, enacted by Congress, to prevent the " importation of adulterated and spurious drugs and medicines," it is found
that adulterations of those articles are made more extensively than
before in _this country; so that it is difficult to procure medicines wh~ch
are not e1ther admixed with some foreign substance, or from wh1ch
~orne portion of the active principle has not been subtracted by chemIcal pr?cess. The effort to suppress the foreign trade has had the
effect, 1t would seem, to give more than ordinary activity to the home
manufacture of spurious articles of medical supply; and it remains
for ~ongre~s to devise some other means for suppressing the practice
~f dispensmg to the public, drugs and medicines which, if not posi~I~el~ hurtful, are kno:wn to be wi_t~out efficiency, and therefore are
lllJUnous, by supersedmg the admm1stration, at the proper time, of
other and more active remedial agents.
A~t~ough, under the system c:dopted by this bureau, adulterated
m~d1cmes have seldoill: found their way into the army, still, as it is an
obJect of the. g:eatest Importance that th~se supplies should be absolutely pure, 1t Is now contemplated to attam that end by having, as far
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as practicable, the medicines furnished to the army purchased from the
naval laboratory at Brooklyn.
This establishment was organized a year or two since, under the
auspices of the Bureau of Medicine and Surgery of the navy, and placed
under the direction of a medical officer of that branch of the public
service; and the plan now proposed to be adopted will serve to enlarge
the operations of that institution, while it will also secure to the army
pure and unadulterated articles of medical supply.
The annual report of the sick and wounded of the army, as exhibited in the tabular statement herewith transmitted, and which is compiled from the monthly and quarterly reports required from the medical
.
officers, shows the following results:
The number of officers and men remaining sick on the 30th of June
of last year was 645, and the number of cases of disease which
occurred during the twelve months succeeding thereto was 29,575;
making in all 30,220 cases of indisposition that have been under treatment by the medical officers of the army during the year ending on the
30th of June, 1853.
Of the whole number of sick reported, 28,974 were restored to duty,
38 were furloughed, 227 were discharged from the serYice, 43 deserted,
and 280 died, (mcluding 94 from epidemic cholera;) leaving, on the
30th June last, 658 still on the sick report.
The mean strength of the army for the year ending June 30, 1853,
was, according to the returns made to this office, 9,994; and as the
number of cases of indisposition reported during the same period was
29,575, it follows that the proportion of cases of disease to the number
of officers and enlisted men in the army was 2.95, or that, on an average, each individual was sick very nearly three times during that year.
It will also be perceived from the foregoing data, that the ratio of
deaths to the number of officers and enlisted men was as 1 to 36.69,
or 2.80 per cent. ; and that the proportion of deaths to the number of
cases of disease treated was as 1 to 107.92, or 0.92 per cent.
The meteorological observations have been continued as heretofore
at the various military posts occupied by troops. Ten years' observations, from 1843 to 1862 inclusive, have been arranged, and tabular
statements of mean temperatures, clearness of sky, &c., &c., are now
being drawn up for publication. When finished, this work will complete a series of thermometrical and other observations on the weather,
continued through a period of thirty-one years. The value of these
observations increases with each succeeding year; und they are no
doubt calculated in 6me, taken with similar results obtained at sea and
in other localities, to throw great light upon the laws of climate, varieties of temperature, annual fi-tll of rain, &c., &c.
The numher of approved candidates awaiting appointment to the
medical staff of the army having been of late reduced to two, it was
deemed advisable to make provision for the future exigencies of the
service; and, accordingly, a board of medical officers has been ordered,
to convene on the first of December next in the city of New Yor~, for
the examination of applicants for appointment, as well as of assistant
surgeons for promotion, in the medical departmen.t of the army ...
I had it in contemplation at one time-that IS, when the mJhtary
Part ii-10
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force was dispersed in small bodies · all over the land-to ask for an
increase of the number of the officers of the medical staff of the army
to the extent, at least, of the number of posts occupied by troops.
Since the system of concentrating the troops into larger bodies, and the
abandonment of certain posts 110t requiring a garrison, has been adopted,
however, I have concluded to leave to others, who know better than I
do what futurity may bring forth, to decide upon the policy of augmenting at this time the strength of the medical department of the army.
The subject having been repeatedly brought to my notice, I cannot
let the present opportunity pass by without submitting a few remarks
upon the "rights and disabilities" of the assistant surgeons of the
army.
By the 24th section of '' An act to increase the present military
establishment of the United States, and for other purposes," approved
July 5, 1838, it was enacted, "That, hereafter, the officers of the pay
and medical departments of the army shall receive the pay and emoluments of officers of cavalry of the same grades, respectively, according to which they are now paid by existing laws."
Under this law, assistant surgeons of over five years' service draw
forage, or money in lieu thereof, for three horses, the same as captains
of dragoons; and assistant surgeons of less than five years' service forage for two horses, as allowed to lieutenants of dragoons.
This law (still unrepealed) continued in force from July, 1838, to
March 3, 1845, the date of the approval of "An act making appropriations for the support of the army for the year ending the 30th June,
1846," the fourth paragraph of which act reads thus:
"For commutation of forage for officers' horses, sixty-four thousand
dollars: Provided, That general and field officers shall not be entitled,
in time of peace, to draw forage, or money in lieu thereof, for more than
three horses each, to be owned and actually kept in service ; officers of
the regiments of dragoons below the rank of field officers, for two
horses each; and all other officers now entitled to forage, for one horse
each, to be owned and actually kept in service."
It will be perceived that, by the operation of this proviso to an appropriation bill, the emoluments of officers of the medical staff, in time
of war, will be the same as under the law of July 5, 1838; while, in
time of~ p~ace, the allowance of forage to assistant surgeons ceases to
be assimilated to officers of the regiments of dragoons of the same
grades, the former being allowed forage for one horse only. Whatever
~ay have been the .propriety of.restricting an o.ffic.er's allowance ~or
forage to one horse 111 those stafl corps whose duties do not reqmre
th~ officer to be mounted, or to keep horses, the rule does not hold good
w1th resP.ect to the officers of the medical department of the a~my.
Whether 111 the field, at a post on the frontiers of our countrv, or m a
city like this, his duties require that he should have the use "'of horses.
In the. field, marching vvi.th troops, his presence is required alike with
the ehte, or front guard, m the centre and on the flanks , and in the rear
of the column ?f march. He must obey a call to a sick or wounded
man, whether m the centr , . or at the extreme points of the line of
march. At posts on the frontters, also, he ]s at any moment liable to
be called to the saddle to accompany a detachment of mounted men
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on a scout, &c.; and he must have more than one horse for himself
and for the private servant who necessarily accompanies him. And
even when stationed in our cities, he cannot perform his duties on foot;
for what with the resident officers and their families dispersed throughout the town, the officers transiently in the city on furlough, or travelling under orders, &c., the medical officer must have horses at com~
mand, or be subjected to hack-hire, &c., &c., to enable him to meet
his engagements. The allowance for forage is not strictly an emolument to the officer, whose duties absolutely require him to be mounted;
while the deprivation of the allowance is a tax upon that officer, not
exacted from others, whose duties do not require them to be mounted.
Again: It may be that, at certain points, no forage can be obtained by
an officer individually; so that if the necessary amount of forage is
hot allowed by law, and furnished by the Quartermaster's department,
he cannot possibly subsist the number of horses he requires to enable
him to do his duties with facility.
Having seldom, if ever, advocated an increase of compensation to
the commissioned officers of the line or staff of the army, I trust that
I offend not against propriety in thus endeavoring to put the assistant
surgeons of the army in a right position before those whose province
it is to provide the means by which an officer can best perlorm his duties to his country.
I avail myself of this occasion to call the attention of the Department of War to the fact, that it is very difficult to obtain fi·om the rank
and file of the army proper persons to discharge the duties of stewards
and wardmasters in our military hospitals; and that even when a noncommissioned officer or private is found qualified for the duty and is
willing to serve, there is, as a general rule, great opposition on the
part of the commanding officer of the company to which the man belongs, to his being taken from the company. To obviate this difficulty, it is respectfully recommended that authority be given to enlist, or
to engage for a term of years, a certain number of qualified persons to
serve sp~cially as hospital stewards. These men can be brought into
the serv1ce as non-commissioned staff officers, and be mustered and
paid as such ; or they can be enlisted like other soldiers, but -vvith the
distinct understanding that they are to be supernumeraries in a regiment or corps, and of course not specially attilchecl to any orcranized
0
company of the line of the army.
. It may not be amiss for me to suggest also the propriety of makmg some provision by which to requite the hospital attendants and
~urses for the sleepless nights they have to pass, the loathsome duties they have to perform, not to speak of the painfi1l anxiety they
have frequently to endure, while watchino- over the bedside of the sut:
fering and perhaps dying individual intrus~ed to their care.
In treating up.on this subject in my last annual report, it was stated,
among other thmgs, that of all the soldiers of the army who were
placed. on "extra .duty," the hospital attendants were the only persons
who d1d not receive extra compensation for extra services rendered.
And why should this be so?
Not an officer nor a soldier of the army, I believe, but what \Vou1d
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be gratified to have the hospital attendants embraced in the law
granting extra compensation to men on extra duty.
And could the voir:e of the numerous emigrants who have traversed the wilderness along the line of our military posts be heard on
this question, they would also, by general acclamation, pronounce in
favor of meting out a full measure of reward to those untiring and
wakeful men who have always been found willing and ready to minister, by day and by night, to the wants and to the comforts of the traveller stricken clown by disease, and whose misfortunes alone gave him
a claim to their aid.
All of which is respectfully submitted

TH. LAWSON,
Surgeon General.

Hon.

DAvis,
Secretary of War.

JEFI<'ERSON
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MEAN STRE!{GTH.
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TH. L.<\.WSON, Surgeon General.
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REPORT OF THE CHIEF ENGINEER.

ENGINEER DEPARTMENT,

Washington, November 30, 1853.
SIR: I have the honor to submit the annual report of the operations
in charge of this department.
FORTIFICATIONS.

The appropriations made at the last session of Congress for fortifications are all in the course of application under able supervision, and
with satisfactory progress, except in two or three cases retarded by the
unhealthiness of the season, and excepting also in the case of the
California coast, a delay inseparable from the preparation of the broken
and difficult sites to be occupied at the entrance of San Francisco bay,
and the adaptation thereto of the plans of the defences. The five engineer officers who were sent to California to unite in the charge of
these defences with one already there, have lost no time in making
surveys, in providing lodgings for workmen, and making aH other necessary preparations for as early a completion of them as the grants of
Congress may allow.
The obvious importance of advancing these works to a state of effi·
ciency, at the earliest day practicable, will, it is hoped, induce Congress to afford all the means that can be judiciously applied, remembering that prices there, as compared with those on the Atlantic coast,
are likely to be as four or five to one. It ought to be here stated that this
department expects soon, on specific requisitions from the engineer officers on the spot, to have to call for additions to the sums conjecturally
proposed for those objects in the annual es6mate.
All the fortifications provided for at the last session are necessary to
the security of important places; and they require, moreover, the sums
specified in the estimates for the coming year as the least that will be
consistent with an advantageous continuance of operations. These estimated amounts are given in accordance with the rate of expenditure
adopted by Congress, and not as that most advantageous to the public
interest. But as it has often been my duty to urge the great saving
that would result from larger grants, recommended also by the earlier
accomplishment of the object in view, I will now only add, that when.
ever political events shall indicate an approaching war, it will be indis
pen sable greatly to augment the rate of appropriation on several points;
and I would say that even now too great liberality cannot be extended
to certain defences in progress, Aspecially those at Key West and the
Tortugas, and, as before stated, those at San Francisco.
But there are other defences upon vital points of the seacoast and
interior frontiers that need the further support of the legislature, quite
as much as those provided for at the last session of Congress.
The items of the estimates are divided into three portions1. For repairs and improvements of forts actually existing, and
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garrisoned permanently or occasionally. These are finished works;
some of them very old, as for example the old Spanish fort St. Philip,
below New Orleans; all of them in a more or less efficient state ; all
indispensable to defence, and many of them the sole reliance of the
places they cover. The object of the estimate, as respects these, is to
make repairs; augment efficiency; to increase accommodations in the
way of storage, wharfage, magazines &c.; to protect the site from abrasion by the ocean ; to enlarge the site \\'hen the limits of the public
ground are too near the fort, &c. The total estimate of this portion is
$18~000 •

.
2. For repairs and improvements of barracks, quarters, storehouses,

&c., in these actually existing forts. All of these items are small,
giving a total of $90,885 ; they are necessary to the accommodation,
comfort, and health of the garrison, and are founded, almost without
exception, on the requisitions of the officers of the garrisons or of the
Quartermaster's department.
It is difficult to believe that opposition can be made to either of the
above portions of the estimate, if seacoast fortifications are admitted to be of anv advantage whatever; and I therefore now refer to
the third portion·· of the estimate, which includes fortifications in
course of erection, some on the verge of completion, the others in different states of advancement.
As respects this portion of the system: of defence, there has been doubt
and discussion, in and out of Congress; but, as I think, on mistaken
views of the object and nature of the several projects. Some allege t~at
the system contemplates lining the whole coast with fortifications, With
the purpose of preventing the landing of invading armies; others allege
that it is useless to build forts within harbors for their defence, bec::tuse
an enemy can land notwithstanding at a thousand intermediate places,
and march upon his object. Some assert that the coast is already the
best-fortified coast in the world. T_o some it appears that the forts ~re
unnecessarily la·rge, and provided with an armanent unnecessanly
numerous; to others that they are entirely inadequate to resist or arrest
the enemy's squadron; while others would depend wholly on naval
defences.
Th~ rapidity with which intelligence can be comm11nicateJ by the
~lect~1cal telegraph, and men transferred by railroads :from the
mteno~ to the seacoast, are thought by some greatly to lessen the
necess1ty of such defences, while the changes lately made in the arrnaI?ent of war vessels, and the application to them of steam as a locomotive power, are believed by others to confer rrreat superiority over
fortifications as they have heretofore been condugted.
I have discussed these and other l~ke questions so frequently and so
much at length heretofore, and particularly in my report to honorable
Secretary C?nrad under date_ of November 1, 1851, that I quite reluctantly offer thereon the bnef remarks that seem to be called for
by the manner in which the subject has been of late considered in
Congress.
The main idea of t~e system of defen~e, l~ng ago adopted and already
to .a great extent cru-r1~d out by the nation, IS simply and in a few words
th1s, namely, to prov1de at all the valuable points on the frontier ex-

S. Doc. 1.

159

posed to the attacks of a powerful maritime enemy, adequate protection.
Now, as these points are not all of equal value, the works for their
protection should not only be graduated in their strength to their respective values, but should, besides, be attended to in a corresponding
order as to time. This value, moreover, may arise from different circumstances, and be compounded of several considerations. The great
cities have a high value as such; in some, this is augmented by their
being at the same time the sites of naval establishments, the entrepots of
great commerce, &c. Even small towns may be of great interest from
the presence of such establishments, or from being the centres of a great
trade. Other places may owe a very high importance entirely to their
strategic position in reference to offensive or defensive operations,
naval or military.
In a careful discrimination of the points upon our coast, several
classes, arranged according to the order of value or importance, were
formed; all of little comparative value being thrown into a very numerous class, to be attended to (if ever provided with permanent defences)
only after all others shall have been secured, and probably by some
future generation.
It is not claimed for this system that it is without errors, but it is
insisted that in the main it is just and wise. It has been generally
adhered to, there having been a few deviations effected by local influences.
The adaptation of the plans of defence to the several localities has
been most studiously and carefully considered, and not with reference merely to technical principles. Some of the most valuable places
may be well covered by the simplest and cheapest arrangement of a
large number of heavy guns inaccessible to surprise or coup de rnain;
others may be unapproachable by succor for a considerable time, and
must therefore depend on a somewhat protracted resistance of their
defensive works. In some, the localities simplify the project by their
great natural strength; in others all has to be provided by science and
skill. In these, and many other diversities of circumstances, the design has been to protect the given object in the most economical
manner compatible with a reliable defence. If in the early days of
the present system there were some projects of unnecessary magnitude
and cost, the reproach cannot be laid at tbe door of our own engineers;
nor con such a remark be justly made of any of the later plans.
The design of the system is therefore to protect, according to their
respective values, important places of the country from the enterprises
of a powerful maritime enemy by means that shall always be at hand,
always ready, and always sufficient. It has nothing to do with armies
disembarked for conquest upon the countless intermediate landings.
~hese are le_ft, if such there shoul~l be, to the forces that will spring up
from the .neighborhood ami pour m from the mterior. Here the spontaneous v1gor of the country will be sufficient, and fortifications unnecessary._ But against the danger we are guarding. When the enemy,
clothed Impenetrably to small arms, discharges his destructive missiles
from an unapproachable position, all mere mortal vigor will be futile,
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and the crowding of brave men upon the shores but uselessly increase
the havoc.
The point just touched may be the clearer for another word or two.
Forces summoned by telegraph, and transported speedily from the
country by railroad, can have little or no beneficial influence in defending a place against the kind of attacks from which we are trying
to guard the country. In the first place, these railroads generally
touch the coast at populous points, where men armed with muskets
and rifles already exist in more than sufficient numbers, if numbers
were of any avail; in the next place~ neither numbers nor the military
means carried with them, can (as just said.) in any way act to avert the
blows of the enemy or to inflict injury in return. Besides, even if es5ential assistance could be thus supplied, there ar~ numerous important
places which railroads do not approach.
Although, therefore, in a few places having a small local population,
the succor received by railroad might avert a protracted attack, the
general effect of railroads upon the system we are considering would
be quite unimportant.
I cannot undertake here to discuss at any length the effect u~on
our system. of fortifications of the application of steam as a locomotiVe
power to war vessels; the great tendency must be, not only to make
defences of some sort more than ever necessary, but also to increase
their number. Thus, as war steamers can penetrate by channels too
shallow for sailing ships, avenues have now to be defended that were
formerly closed by nature; as hostile expeditions may fall upo~ the
coast, in anticipation of any notice of their approach, no time will be
left for the preparations of temporary or auxiliary means of defence, but
all must be kept permanently present and ready. While exposed only
to attacks from sailjng vessels, Great Britain, relying on her great naval
ascendency, did little, for a long course of years, to strengthen the fortifications of her coast; so little, indeed, that Mr. Pitt (1786) reproa.ched
Parliament in the following words: "To prove the utility of fortifi~a
tions, he appealed to the important and calamitous situation in which
we were placed in the late war. A considerable part ,of our fleet was
confined to our ports, in order to protect our dock-yards; and thus we
were obliged to do what Great Britain had never done before, to carry
on a defensive war-a war in which we were under the necessity of
wasting our resources, and impairing our strength, without any prosp~ct of an.y poseibl~ benefit by which to mitigate our distress," &c.
Smce the mtroduct10n of war steamers into navies, however, that nation, well knowing how suddenly and unexpectedly large squadrons of
war steamers might assail her ports, and too wise to tie down her own
~aval force to ~he passive duty of defending them, has expended, and
IS now ex.T?en.dmg~ very large sun:s in improving and augmenting her
seacoast fort1ficat10ns. The Umted Service Journal for the present
month of November, for instance, contains a notice that the extensive
works at the citadel, we .. tern heights of Dover, will soon be commenced. "That there are extensive works going on also at the castle,
(Dover,) in addition to those in progress at Hythe, Deal," &c. "That
the fort at Sconce point, I le of Wight, progresses with great rapidity;
that it is to mount fifty heavy guns." "That a second fort is con-
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temp1ated at the Needles, at Cliff's end, further round than Sconce
point," &c.
.
We know, too, that France, although she has for centuries been protected by fortifications upon her seacoast from the superior fleets of her
enemy, is now very materially augmenting the permanent defEmces of
her ports~ There is certainly nothing in our situation, geographical or
political, to make these lessons inapplicable to us. If more remote from
an enemy, we are still within the quick reach of his squadrons, while
our remoteness greatly lessons the chance of warnings; and it surely
would not be wise in us to reject, for interested theories and wild conceits, the counsels of an experience approved by safety and success
through numerous wars. There is, moreover, no nation under the sun
to which the policy of permanently protecting the vulnerable points
of the frontier is so applicable, because, requiring for defence in time
of war little in addition but what may be supplied by each locality, the
characteristic enthusiasm. and impetuosity of the nation, instead of being
harassed by frequent calls to the exposed places, disheartened by long
watchings, and demoralized by an idle camp lite,, may be concentrated
in offensive enterprises ; thus, in every form, turn~ng a way the contest,
and leaving our own land to the pursuits of industry and skill.
While adverting to the experience and practice of warlike nations, it
may be enough, on the alleged defects of fortifications consequent upon
recent changes in the ordnance employed by ships, to say that fortifications now uncler construction in England, France, &c., have in no
respect changed their character. They have been repaired and enlarged, as before said; but the only other changes made have been, not
in the forts, but in their armament; it being a matter beyond dispute
that this same new ordnance, while it is not more effective in silencing
the fire of forts than the old, is greatly more destrur.tive to shipping.
It will not be inappropriate here to notice, as briefly as I can, the
charge that the ordnance for which our forts have been adapted is
entirely too small. In connexion with this subject, pains have been
taken to exhibit the effects of the great guns now in common use in
ships-the assertion being made that the walls of forts erected before
such use must crumble under their fire. Accurate knowledge of the
facts concerned in these points woul~ ?ave saved the tro~ble of making
such statements, and prevented the ll1Jury that may poss1hly have been
done to a great national interest. The facts simply are, that the walls
of none of our forts can be battered down by guns, however large, otherwise than by lodging their shots in a systematic manner, which means
that successive shots are to be so lodged as to cut a horizontal trench
through the wrrll of the length required for the breach. To fire balls,
e~en the heaviest, against the face of the walls, without such a systematic arrangement of efforts, will not, within any period of time likely to
be devoted to such employment, cause them to fall, nor lessen the advantage they afford as covers for the garrison. Such of these balls as
enter t~e. embrasure will, of course, do great damage; but for such
effects It 1s not J?-ec~ssary that the balls should be large .
. As to the objectiOns made against the forts on account of the small
SIZe of .guns mounted therein, it ought not to have bee? expected, in
consultmg the tables of armament at any particular penod, that therePart ii-11

162

S. Doc. I.

would be found other calibres than such as had been then adopted by
the government. If this were a fault, it was not a defect in the forts,
because, as m·ight easily have been ascertained , they were adapted to
any calibres. Embrasures constructed at the very commencement of
the present system, more than thirty years ago, are perfectly adapted
to the eight-inch columbiad, the best shell-gun of that calibre yet made;
and the terrepleins of all the torts are ready for the heaviest guns that
the Ordnance department shall think proper to provide.
The couutry may rest assured that there has been no lack of nor tardy
knowledge as to the changes and improvements made in other countries
in any matters that might possibly bear upon our military defence or
efficiency; and that, with no other delay than the investigations and
trials demanded by an honest care oft he public interest, there is nothing
really important devised, at home or abroad, that has not been profited
o£ And, moreover, in the face of all the luose and sweeping criticism
that for a time jeoparded one of the most important interests of the
nation, I will add that, so far as it has been carried out, our system of
defence, as adapted to the peculiar dangers from which we are to guard;
to our geographical isolation, and vast extent of frontier ; to our small
military establishment; to the characteristics of our people; to. the
sources of support and succor; to local peculiarities; and as contnved
and executed technically, is the most complete, as a system, in the
"\Vorld. That such would be the judgment of a competent and unprejudiced examination, I am sure.
I have not specially noticed the idea, that the proper defence of ?ur
harbors is to be found in naval means, instead of fortifications. Havmg
discussed this point heretofore at length, and desiring now to keep. this
report wjthin as narrow limits as possible, I must refer for my v1ews
thereon to my report of November 1, 1851, and to previous reports.
We have seen above, however, the views entertained on this point by
Great Britain, which of all nations has the largest naval force to apply
in that way, but which is adding daily to her fortifications, in order to
leave her fleets available for more appropriate employments.
Our system of defence, although well advanced, is yet incomplete,
even in some ~f the most importcmt points on the coast;. and it is for
the advancement of works in hand as these that the estimates "for
fortifications under construction" are proposed.
.
On the seacoast, these are for the defence of the Penobscot, a nver
possessing a large commerce, fine anchorage, and populous and thriving
cities; tor the defence of Boston, and its navy yard; Narragansett
.IJacls; New York, and its navy yard; Philadelphia, and its navy yard;
Baltimore, Hampton roads, and Norfolk, with its navy yard; Charles.ton; the entrance to Cumberland sound ; Pensacola, and its navy yard;
Key West; the Tortugas; San Francisco, and th e outlet of Lake
Champlain.
All these_fortificati~ns have received the especial approval, first of
the appropnatc comm1tt c~, and then of Congress itself. They are more
or less adva.nced,. som 9mte ncar completion ; and they are neces~ary
to t1e secunty of g~eat mterests. Here, to repeat minute explanations
of their several de 1gns would s em u ek·ssly to occupy time, since
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information, in the utmost detail, is at command whenever there may
be interest expressed for such investigations.
As a part of the same system, [ have to ask the approval of Congress
to some projects of fortifications not yet commenced, but necessary at
important places. The first is at New Bedford, the third city in the Union
as regards registered tonnage, a place of great wealth; and with no
other defences than an old and wholly inefficient six-gun battery. Tlte
next is fur Sandy Hook, in order to command the lower bays, and render
a close winter blockade of the city of New York impracticable. The
third is fur Ship island, (Mississippi,) designed to cover the eastern approaches to the city of New Orleans, and also the coast of this part of
the gulf, by protecting a most excellent anchorage for our commerce
and cruisers. The fourth and last now proposed is for a tower and battery at Proctor's landirtg, at tbe foot of Lake Borgne, whence a good
road, wholly undefended, leads directly to New Orleans. All these
have been before pressed upon attention and supported with reasons at
large.
A short statement of the present condition of the several fortifications
will be given under the head of each.

Fort Mackinac, .l~ficl~?"gan.-No work has ever been done by this department upon this old fort, but it is now necessary to make some repairs, as has been urged by the officer in command, and reported by
the engineer officer sent to examine.
Estimate Gf amount required to be appropriated for fiscal year
ending 30th June, 1855 .................••...... - ...... $5,000

Fort Wayne, Detroit, Michigan.-The fort is ready for the armament.
Some of the wood and metal work is in need of paint.
lt is now necessary to finish the barracks and erect a fire-proof storehouse and officers' quarters.
Estimate of amount required to be appropriated for fiscal ye::tr
ending 30th June, 1855 ..... ~ .......•.......•..•..... $15,000

Fort Porter, ncar B1~{fa,lo, New York.- The fort is in condition to receive its armament. No appropriation is asked.
Balance in treasury 1st October, 1853 .................. $17,231 43

Fort Niagara , New York.- This fort needs some repairs; and there
is a great want of accommodation for troops and of store room and
hospital room.
Estim~te of amount required to be appropriated for fiscal year
endmg 30th June, 1855 ........... ~ ....... _..... _...... $10,000

Fort Ontario, Oswego, New York.- This work needs repairs, and some
expenditures are called for on the buildings.
Estim~te of amount required to be appropriated for fiscal year

enclmg 30th June, 1855 .. _.•..•........•••.••.....•.... $5,000
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Fort Montgomery, Rouse's point, New York.-The condition of the
work is unchanged since last year. An appropriation is asked for the
resumption and continuance of active operations.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855........ _ .• _ .• _ . _.•.•• _........ $15,000
Fort Knox, Narrows of the Penobscot, Maine.--Operations were resumed on the 20th of July last. Extensive excavations of earth and
stone have been made. The casemated traverse for flanking battery
B is in progress-the waUs and piers being nearly completed. The
magazine of this battery is finished.
1'he beton foundations of the scarp and counter-scarp of the main
work are laid. An inclined plane from the wharf to the ditch of the
fort, for the transportation and lifting of materials, is prepared.
It is expected the next year to complete the two casemated traverses,
to advance the scarp and counter-scarp walls, and to execute a portion
of the embankment of the glacis.
.
Balance in treasury October 1, 1853. _.. _....... __ ..•.•••. $39,000
Probable amount to be expended by 30th June, 1854.. . . . . . . . 39,000
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855......•.••••• ------------------ 20,000
Fort Preble, PoTtland harbor, Maine.-Notbing has been done during
the year.
The old sea-wall, destroyed by a gale, should be at once rebuilt in
a permanent manner. It is important that the site be extended by the
purchase of neighboring land.
Some repairs are required on barracks and quarters.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 . __ ... ___ ..... ____ ..... __ . . . .

$8,500

Fort Scammel, Portland ltarbor, Maine.-This work is in charge of a
fort-keeper, beyond whose services nothing has been done during the
vear.
" A future appropriation will be necessary for this fort, but none is
asked tor at present.
Fort Constitution, Portsmouth harbor, New Hampshire.-No expenditures have been made during the year.
Some repairs of buildings are necessary.
E stim~te of amount required to be appropriated for fiscal year

nd mg30th June, 1 55·-------------------------···

$1,180

Fort 1l1cClary, Portsmouth hm·bor, New Ha.mpshiTe.-Nothing has been
done during the year. No approprjation is asked.
Fort Winthrop, Boston harbor, Massadusctts.-The excavation for the
tower ha been carri d to the. depth of eight feet, and a deep road has
been cut for the transportation of materials into the ditch. Six thou-
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sand cubic yards of earth have been excavated, and applied in embanking the south glacis.
During the next year the excavation will be completed, and the
scarp carried as high as possible.
No appropriation is asked for next year.
Balance in treasury 1st October, 1853 . . . . . • • . . . . . . . . . . . . $29,573
Probable amount to be expended by 30th June, 1854 . ___ .. 29,573

Fort Independence, Boston harbor, 1Y.lassachu~etts.-For want of fun ds,
nothing has been done during the year. It is proposed to complete the
work the coming year.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855. ____ ......•.. _....... _.•.... $10,000

Fort Warren, Boston harbor, Massachusetts.-The work was resumed
in May las t, since when labors have been directed, principally, to the
following objects, viz:
First. Building breast-height walls, finishing parapets, laying pintleblocks, and making other arrangements requisite for mounting the guns
in the lower tier of the south battery, and on front No. 1, and the left
.face of front No. 5, of the main work.
Second. Preparing window frames and sashes, door frames and
doors, laying floors, building cisterns, putting up brick furrings, &c.,
for casemate quarters. And
Third. Pointing the escarp.
By the end of next season, it is believed that the fort will be ready
to receive its entire armament.
Balance in treasury October 1, 1850 .. __ ... _......... . . . $35,000
Probable amount to be expended by 30th June~ 1854 ____ . _ 35,000
Estim?-te of amount required to be appropriated for fiscal year
endmg 30th June, 18S5 ______ .. _. __ ...... _____ . _ .. - - 30,000

Fort Adams, Nr:wport harbor, Rhode Island.-For want of mean s,
!rlothing has been done during the last year further than keeping the
works in as good order as practicable under the charge of a fort-k eeper.
SmaU labor::;, in the way of completion and preservation, should be
a pplied to various parts of the work ; for which, together with the redoubt and the wharf, and the completion of quarters already com
menced, an appropriation is asked.
Estim~te of amount required to be appropriated for fiscal year

endmg 30th June, 1855 ____ ..... _.• _. __ •• ____ .. ___ . _ $35,000

Fort Griswold, New London harbor, Connecticut.-Nothing has been
done at this work except to keep it in order. No appropriation is asked.
Fort Trumbull, New London ha-rbor, Connecticut.-The portcullis and
exterior gate are now under. construction, .and will be put in place ~o~m .
The remainder of the appropriation will be applied to repmrmg
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the wharf, roads, &c., and rebuilding the fence around the public
property.
The fort has been kept in order during the year.
No further appropriation is asked.

Fort Schuyler, East river, New York.-Smce the last annual report,
one man has been employed in care of the public property.
Towards finishing this fort, the same sum is asked as was applied
for last year.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, l 855 ___ __ . _. __ .• _•.• _... ___ .. ___ . $15,000

Fort Wood and sea-wall on Bedlow's Island, Netto York harbor.-After
completing what could be done last year with the means in hand, operations were closed and the property stored.
Further work is needed on the fort and exterior of the sea-~vall; and
a permanent wharf should be built.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 __ .... _. __ . _____ _____ ••...•.. __

$4,500

Fort Hamilton, New York harbor.-Some gun platforms have been
laid down, blinds made, and a magazine fitted up at this work.
A permanent wharf is . much needed for this position, for which an
appropriatiOn is asked.
Repairs are necessary on some of the out-buildings.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 _. _____ . _____ . _. _. _.. _.. _ _ __ _ $11,000

Fort Lafayette, New York harbor.-N othing has been done here during the last year. The roof over the barbette battery will soon need
repairs, as also the roof of the piazza.
No appropriation is, however, asked at present.
Fort Richmond, Staten Island, New York harbor.-With a view to the
of the work during its suspension, the masonry was levelled as umformly as possible, and covered with concrete, mastic, and

preservatio~
hor~rtls.

The very important position of this work-the best at the entrance
to New York harbor-makes its early completion a matter of unqu e~
tionable policy.
.It is hoped that the means of resuminrrb work on it will be afforded
t h1s year.
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855. ___ . ___________ .. _________ $60,000

Gove1·nor's Island, New York harbor.-New drains have been laid in
the parad~, and the en~rance repaired. Strong metal gutters have
been substituted for the tm ones of the barracks, and other smaU repairs
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executed. The sea-wall of Castle William must be extended, and
various small repairs are needed at the castle and at Fort Columbus.
Considerable repairs and extensions are necessary for the buildings
occupied by the troops.
Estimate of the amount required to be appropriated for fiscal
year ending 30th June, 1855 .•.... ____ ...-•........... $30,000
Fort Mifflin, Delaware river.-For repairs needed at this old work,
the sum of $2,000 is asked.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 ••................•............ $2,000
Fort Delaware, Delaware river.-The foundation grillage was laid at
the date of last year's report, and the work traced upon it ready for
the masonry substructure. Two thousand cubic yards have been laid
in this part of the work, and as much more is expected to be put down
before frost. Thirty thousand superficial feet of stone bave been cut,
enough probably to lay three courses around the work. Operations
will be continued during the winter, mainly stonecutting; a few carpenters will be employed, preparing cranes,. derrics, and centering for
the next season's work. A gang of laborers will attend the stonecutters
and carpenters, and be employed filling the parade with earth.
Wages have risen from twenty to thirty-three per centum during the
season's operations.
Balance in treasury October 1, 1853 .... __ ...........• $118,000
Probable amount to be expended by 30th June, 1854. . . . . 118,000
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 ....•.............. u.. . . .
50,000
Fort Carroll, Sollers' Point Flats, Baltimore harbor.-The preparatory
or constructing wharves, with a small exception, have been finished.
Four hundred and forty-eight sheet piles have been driven and sawed
~·on fronts three and four. One hundred and seventy-two foundation
piles have been driven on fronts four and five, all of which, except six,
~ave been sawed off ready for the cut granite. The seventh or levellmg course of the sea-wall of front two is nearly finished. One hund:e~ and fo~ty blocks of cut granite have been laid, by means of the
d!vmg-bell, m the sea-wall of front three; making one hundred and
eighty-tbree blocks of cut granite laid in the sea-wall this season.
T?ree hundred and twenty-two blocks of cut granite have been received
tlns year, and an equal number, in addition, is expected to be delivered
before the close of the season.
Sickness to a very great extent has prevailed here during the months
of July, August and September, which has prevented our obtaining a
sufficient force of mech anics and laborers, and has very materially
affected the progress of the work.
The ~oming year it is proposed to complete the sea-w:all and fill the
sam e With concrete; and to fill so much of the foundatiOn of the fort
proper, and lay the grillage on the same, as can be ac~complished.
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Balance in treasury October 1, 185-3 ... _ ... _.... __ ... ___ .. $30,000
Probable amount to be expended by 30th June, 1854 __ ... _. 30,00()
Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 185€> ..... _. _ ...• _.....•.... _.. _ 50,000

Fort Madison, Annapolis ha11bor, .1W.a7·yland.- The existing appropriation remains unexpended, as reported last year, there being no officer
available for the superintendence of the werk. No appropriation
asked.
Balance in treasury October 1, 1853. _____ . ___ •.•. __ .. $4,820 2()

Fort Washington, Potomac river, Maryland.- The fort is in an efficient
condition. Some repairs are necessary to quarters and barracks.
.

Fort Monroe, Old Point Corrifort, Virginia.-Nothing has been done
during the past year.
It is proposed to finish the modifications of the magazines the next
year, to erect a new wharf, and to make repairs and improvements ir
barracks, quarters, &c.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 .• __ •. __ . _. _. __ ........•... _ . $20;000

Fort Calhoun, Hampton roads, Virginia.-The removal of the loading, and the resumption of the work on this fort, so important for the
defence of Hampton roads and the approaches to the Norfolk navy
yard, are proposed, but without asking any appropriation for the coming
year.
It appears that the subsidence of the work is at an end.
Balance in treasury October 1, 1853 ...... _............. $18,596

Fort Macon and presenation rif its site, Beaufort harbor, North Carolina.-Very little has been done since 1846. Some repairs are needed
to barracks and quarters, and also a little further work for the preservation of the site.
Estim~te of amount required to be appropriated fur fiscal year

endmg 30th June, 1855 .... ______ . _____ . -: .•.•. __ .. _.. _ $3,000

Repairs of Fort Caswell and preservation of its site, Smithville, North
CaroLina.- Nothing has been done since 1847. It is necessary to renew
the flo~r of the citadel, to rep air the roof, grade some of the slopes,
and pomt some masonry ; and also to expend something for the better
protection of the site.
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ..... _....•. __ ....• _. __ . _____ . _ . $7,000
FO?t 1Yloultrie and protection of its sites, Charleston harbor, South Carolina.-An exposed po1.nt, near the fort, requires protection from the
heavy sea which roHs mto the harbor in eastwardly storms. A jetty
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should be built out at right angles to the shore. For this an appropriation is asked.
Some repairs and improvements are necessary on the buildings occu.
pied by the garrison.
Estimate of funds required to be appropriated for fiscal year
ending June 30, 1855 ... . .. ----------·---·---------- $1G,950
Fort Sumter, Charleston harbor, South Carolina.-A large quantity of
bricks, shells, and gravel, has been accumulated during the past summer, which will be applied to the completion of quarters, building
arches of gun casemates, and forming terrepleins thereon. It is proposed the next season to complete the defensive works of the fort, and
to continue the accommodations for the garrison.

- Balance in treasury October 1, 1853 .................... $106,000
Probable amount to be expended by June 30, 1854........ 106,000
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 • . . . . . . • . . . . . . . . . . . . . . . . . . . . . .
20,00 0
Pnservation if the site of Fort Johnson, and repair of th e whaif, Charleston harbor, South Carolina.-The work designed to protect the site is
complete, with the exception of a few feet in length.
The only wharf giving access to this position is decayed, and requires rebuilding from low w ater up, to provide the means of landing
government supplies. This wharf contributes materially to the preservation of the site.

Estimate of amount required to be appropriated fi)r fiscal year
ending June 30, 1855 .. __ . _ . . • . . . . . . . . . .. . . . . . . . . . . . . . . $4,200
Repairs o/ quarters and barracks at Fort Johnson, Charleston harbor,
South Carolina.-One building has been repaired, and another raised
one story. It is designed to complete the latter and put a new roof on
a third; for which purpose a small appropriation is asked.
Estim~te

of amount required to be appropriateJ for fiscal year
endmgJune 30, 1855 .................. ·-----------·--- $1,200

Repairs o.f Castle P-inckney, Charleston harbor, South Carolina.- The
site of this work, frequently overflowed, should be raised above the
t~de ; this is essential to the health, no less than the comfort, of the garnson.
The sea-wall, protecting the foundation of the work, has been injured
by storms, and should be repaired without delay.
Some repairs are required by the quarters and barracks.

Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ... ___ • _____ . _____ . __ ... ___ • _. . . • $5,500
Fort Pulaski, Savannah river, Georgia.-A fort-keeper has .been engaged during the y ear in the preservation of property and po~rce of the
fort. The mud should be removed from the ditches and fcedmg canal,
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leaks in the arches are to be stopped, and pointing renewed, and some
other small works executed.
An advanced battery is to be constructed to increase the fire of the
channel. A permanent wharf is also needed.
Balance in treasury October 1, 1853 ...... _. _...•. _. _.. _. $19,500
Probable amount to be expended by June 30, 1854.. . . . . . . . 19,500

Repairs of Fort Jackson, Savannah rit•er, Georgia.- The work yet to
be done comprises finishing counter-scarp and sub-scarp wall, completing scarp and wharf~ making drawbridge ami machinery, embanking Jikes, grading parade, arranging flank guns, and construction of
officers' and soldiers' quarters.
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 .•• __ • _ .. _____ . __ ... __ . ___ . _ . _. . $20,000

Fort Clinch, Amelia island, mouth of Cumberland sound, Florida.- The
unfinished sea-wall exposed to injury bas been secured, during the past
year, by the labor of the fort-keeper. It is proposed the coming year
to press forward in particular those portions of the fort that lie next
and act most upon the channel.
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ...... __ ... _____ . ________ . _.. __ . $25,000

Fort McRee, Pensacola harbor, Florida, including preservation

o/ its

site.- The site of the fort has been recovered where it was encroached
on by the sea.
For the construction of the south exterior battery, and to render the
works for the preservation of the site permanent, the following estimate
is submitted:
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ... _ .. ______ ... ___________ . ____ . $27,00D
~o1·t Pickens, Pensacola hm·bor, Florida.-Nothing has been done
du~·mg the year. No important operations are anticipated. Slight repmrs are necessary.
An app~·opriation must soon be asked for repairs and preservation
of vvhart, Improvement of quarters, barracks, &c.

Furt Barrancas and barracks thtrea.t, Pensacola ltarboT, FloTida.-The

:vorks .remain u~changed in condition since last year. The most pressmg object now 1s the construction of the advanced redoubt, for ·which,
and some minor matters, together with proaress on buildings for the accommodation of troops, an estimate is add~d.
E stimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ........... _. _______ .. _. __ .. __ . _ $5 0,000
F01·t Morgan, Mobile point, .Alabama.-For want of means no progress has been made here dunng the last year. The coming season it
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is designed to finish the enlargement of barracks and quarters, to repair
quarters, and to execute some necessary work on the fort itself.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855.. • . . . • • • . . . . . . . . . . . • • . • • . . . . $20,000

Fort Gaines, Dauphin island, Mobile bay, Alabama.-The United
States have complied with the law of Alabama providing for acquisition by them of land, by paying into -court, for distribution, the assessed value of the site of the proposed fort; a decree giving them title
has been rendered by the chancellor of the court, and application has
been made to the governor of the State fi:Jr cession of jurisdiction over
the land, in pursuance of the requirements of the law above referred to.
No appropriation asked at present.
Balance in treasury 1st October, 1853.... . . . . • . . . . . . • . • $13,000
Fort Pike, Rigolets, Louisiana.- The death of the engineer officer in
charge of this work prevents an exact report of its condition. It is
supposed that the small repairs contemplated last year have been
executed.
Some further labors are necessary, however, to its preservation, especially some for the security of the site.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 ..••.. _ •• _.... ______ . . • . . . . . . • $4,000
FoTt 1Wacomb, Chef Mr.nteur Louisiana.- The fort needs protection
from the wash of the bayou in front, which is wearing away the site;
the bridge across the ditch must be replaced, and some other repairs
are needed.
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855. ____ ... _•• _............ $10,000
!Jatte:y Bienvenue, Bayou Bienvenue, Louisiana.-T~e death of the
officer m charge of this work has prevented the receipt of the usual
report therefrom. It is supposed, however, that the repairs designed
have been effected.
No appropriation is asked.
Tower Dupre, Bayou Dupre, Louisiana.-A small appropriation for
fort-keeper and contingencies is asked.
Estim~.te of amount required to be appropriated for fiscal year
enchng June 30, 1855 __ . __ . _...•.•.. ___ •••• _. . . . . . • • . . $500
Fort Jaclc~on, Mississ~Jpi river, Louisiana.-A fort-keeper has attended
to prese~vat1on and care of public property during the year.
Matenals are on hand for the breast-height walls, but want of means
has prevented their application. Barracks and quarters have to be ex
tended, and the exterior battery completed.
Estirn~te of awount required to be appropriated for fiscal year
endmg 30tli June, 1855 •••••••••••• _................ $20,000
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Fort St. Philip, Mississippi river, Louisiana.-A fort-keeper was employed taking care of the property and mowing the slopes.
Further repairs have to be made; the advanced batteries to be completed, and provision made for the accommodation of the garrison.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 .......•....• _ • . • . . . . . . . . . . . . $35,000

Fort Livingston, Grand TeTre island, Louisiana.-Nothing has been
done during the year. A fort-keeper has had the property in charge,
and has attended to mowing the slopes, &c.
The fort can soon and easily be put in a state of defence.
No appropriation is asked at present, and it is hoped none will be
necessary; but there is, within a short time, an encroachment on the site
by the sea, which must be prevented.
Balance in treasury 1st October, 1853 ..........•.•....• $6,414 46

Furt Taylor, Key West, Florida.-Operations were resumed in May,
and have been continued since that time; the force has been employed
in building bridges, whart~ and cement house ; excavations have been
made for ,foundations of piers, and these foundations have been co~
menced. The coming year it is designed to prepare for the lower twr
of guns.
Balance in treasury October 1, 1853 ......... _........ -. $50,000
Probable amount to be expended by 30th June, 1854 .. _.. . 50,000
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 .........•.... __ ..• - • - - . - - - - - - 75,000
Fort JejfeTson, Garden Key, Tortugas island, Florida.-ln May, 1852,
the work was suspended, in consequence of the failure of the . appropriation bill. . Under the gr:;tnt made at the last session, operations
have been resumed, a force has been collected, arrangements made for
procuring materials, and new machinery where needed, old machinery
put in order, and a quantity of lumber, cement, and other materials,
received. At the same time, sheet-piles have been driven for the cofferdam of the scarp-wall, on fionts two and five, and a large supply of
coral has been collected for concrete. The founda6on of the counterscarp of fi:ont five has been faced with an enrockment of coral for its
protection from the sea.
With the exis6ng appropriation it is proposed to complete the
foundations of the scarp-wall, and raise its superstructure to low-water
level; to lay the foundations of the piers of the gun casemates; and to
apply the excavated earth to the embankment of the parade. ·
.The nex~ fiscal year it is designed to raise the scarp and piers to the
hc1ght of nme feet above low water; to construct two additional cisterns, and continue embanking the parade of the work.
Balance in treasury 1st October, 1853 . _.... _____ . _.. _ . _ _ $85,000
Probable amount to be expended by 30th June, 1854 .. _. _ _ 85,000
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1 55 .••• ------····--------------- 50,000
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Forts on the western frontier of Texas.-An officer of engineers, with
a small detachment of engineer soldiers, was sent, on the 4th August,
1853, to the Rio Grande, to act under the orders of the general commanding that department, in designing and constructing defensive
works on that line. No reports have been received specifying his labors
thus far; but it will undoubtedly be necessary to appropriate money to
defray the expense thereof: The estimate contains an item towards
that object; but as this is wholly conjectural, it may be necessary, on
receiving the reports of the officer, to make an enlarged call.
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 185€) ....... ____ .. __ •.
$100,000
ft

•••••

___

._

DEFENCE OF SAN FRANCISCO, CALIFORNIA.

Fortifications on Alcatraz island, San Francisco bay.-The appropriation for the defence of San Francisco has been assigned, between
tbe works designed, for Alcatraz island and those for Fort Point. The
requisite measures have been taken for a prompt and active prosecution of the works. The final surveys of Alcatraz island are complete ; the temporary buildings for shelter of workmen and materials,
the necessary work-shops and mess-house, the temporary wharf and
road leading thereto, are sufficiently advanced to permit com1nencing
the excavation of the ditches, aRd the work on the northwest and southeast batteries. It is intended to complete, the present year, all the
batteries designed for this island, with their flanking caponniers, ditch,
and road. For interior defensive buildings, provision tor a few additional guns, escarpment of the island, and a permament w barf, additional means will be required.
Ba1ance in treasury October 1, 1853 .. _____ .. _••.. _____ • $205,000
Probable amount to be expended by June·30, 1854 ...... -. 205,000
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855. _.. _...•.. _.................. 100,000
Fortifications on Fort Point, entrance to San Francisco bay.-A minute
survey of the ground has been made, and barracks for 40 men, messroom, stable, and forge are erected. Four thousand two hundred
cubic yards of material have been excavated. An old Spanish work
of brick has been taken down, and its materials secured for use hereafter.
The death of the senior engineer officer in California, who had the
particular charge of this work, may somewhat delay its progress; but
not, it is hoped, very materially. This officer, Brevet Lieutenant ColonellVIason, conspicuous in the operations in Mexico, arrived at San Francisco laboring under disease contracted by crossing the Isthmus of
Panama. In his zeal in the discharge of the important duties confided
to him, he was led to neg;lect his enfeebled health, and was soon pro~
trated by ~return of the ~sthmus fever. Under the pressure of his extreme anx1.ety. fo~ the rap1d prosecution of h1s work, he grew gradually
worse, unt1llus hfe became the sacrifice to his unremitted efforts.
~12- o~cer .of rank and experience is now under orders to proceed to
Cah±orma With all haste and assume the duty; in the meantime, the
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active and energetic officers on the spot are believed to be doing their
utmost to expedite operations.
Balance in treasury October 1, 1853 _....................... $205,000
Probable amount to be expended by June 30, 1854. • • . .. . • 205,000
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855..... .. .. . . . . . . .. . .. • • • • • • .. • • • • . . . . . 100,000
MILITARY ACADEMY.

The report transmitted herewith by the Board of Visitors, assembled
at vV est Point at the annual examination in June last, exhibits the opinion of a body of enlightened men, drawn from all sections of the Union,
on the actual condition of the Military Academy, and also their views
as to contemplated objects of improvement. With the single remark
that, in a very late inspection of the institution, I found all the departments operating harmoniously and successfu1ly, under the able and
zealous direction of the superintendent and the academical and military staff, I may refer to the report of the Board of Visitors for information as to particulars in the respective courses of administration and
instruction.
Certain recommendations, not yet acted upon by Congress, that I
have heretofore felt it my duty to make, without consuming time in here
repeating them, are still subject to, and urged upon, the approval of
that body.
The estimate of the exp~nses of the 1\'Iilitary Academy for the next
fiscal year, as handed in by the superintendent, is as follows:
For current and ordinary expenses ....... _...... _. . . . .. • $29,725 00
For gradual increase and expense of library..............
1,000 00
For Board of Visitors .•..... _._......................
3,000 00
For forage for artillery and cavalry horses_ ....... _....
8,640 00
For replacing dead and wounded artillery and cavalry
1,000 00
horses ........... - ....... - ... - .•. - - - - . -- · - - - - - - - - ·
5,000 00
For repairs and additions to professors' quarters_ ........ .
For commencement of officers' quarters __ ............ . 20,000 00
6,500 00
For enlarging and improving hospital of cadets ........ .
For cavalry exercise halL ...................... - ... . 20,000 00
Total ..... _.............. ~ .

94,865 00

It will be noticed that, separate from the items which contemplate
t he erection of new buildings-deemed essential by successive boards
of visitors, by the authorities of the academy, and indeed by all who
have opportunity to examine the circumstances-1he total of the above
estimate is $64,865.
The e.xplana~ion of the estimate by the superintendent, as well as of
the detmled est1mates of the several departments which go to make up
the above general statement, is appended to this report.
For many reasons, most of which have been presented in former reports from this department, it is considered very advisable to extend
the course at the academy to one of five years instead of four. The
year thus added to the academical course would afford time for giving
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more thorough instruction in some of the subjects now taught, and for
the introduction of others of great importance. Each congressional district would then have a graduate for every five years, instead of one in
four years, as at present; by which the annual number of graduates
would be lessened by one-fifth. This reduced number would correspond nearly with the average yearly vacancies now occurring in the
army.
Thus, young officers of greater qualifications would be secured to the
army, while there would be an annual saving in the military expenses
of the country of nearly $17,000.
This extension has been frequently recommended by the boards of
visitors at the academy, including the board of the present year.
I now give a very interesting statement, showing the condition in life
of the cadets for the last eleven years. It must be understood that this
information is derived from the cadets themselves.

Statement e:r:ltibiting tlte condition in life

if the

cadets at thA lvlilitary Academy, West Point, for the last twelve years, from 1842
to 1853 inclusive.

1-l

-l
~

1842. 11843. 11844. 11845. I 1846. 11847. 11848. 11849. 11850. 11851. 11852. 11853.

Parents nre, or were, farmers or planters ..•••.••••...••••.•••••••...
Do ....... do ..•... 1nechanics .......••••..•.•..•••••..••••.•••••.
Fathers are, or were, judges or lawyers .......••••.•...••..•...•••••.
Parents are, or were, merchants ...•. . .....•..•..........•••........
Do ....... do ...•.. boarding-house or hotel keepers ..•••..••.•.••••.
Ft\thors aro, or were, physicians .•.........•..........• .•.......•••..
Do ...•... uo ..••.. of the army, navy, or marine corps .•••......••..
Do ...•... do .•••.. clergymen .....................•.....•...•••..
Do ....... do ..•... in the civil employment of the general or State
governments ....•..... - .......... · · · · ·-- · · · ·-- · · ....... ---- .... ·
Miscellaneo-us-as bank officers, editors, professors, engineers, masters of
vessels, &c..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Occupations not stated, or no occupation................... • .. . . . . • • . .
Total.... • • . . . • • • . • . • • • . . • • • • • . . . • • • • . . . . . . • • • • • • • • • .

Total orphans • . . . . • • . . • • . • . • • . . • . • . . • • • • . . • • . • • • • • • • .
Of these numbers, the parents are stated to be in moderate circumstances.
Do .......... do ............ do ........... reduced . ....... do .... .
Do ..••...... do ............ do. . ... · ..•... indigent ........ do .... .
Do ......•... do .......•••.. do ......•.. independent in life ....... .
Do .....•.... do ......... _.. do ......... in unknown circumstances ..
Total. .......•......••.••••••.••••....•.••......••...

70
16
34
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2
18
18

22

3

3

4

4

4

14
24
3
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11

5
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2
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4

25
15
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15
16
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5
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61
15
30
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4
15
16

12

= = =,=
Of these numbers, there are without fathers living. . . . . . . . . . . . . . . . . • • .
Do ...•••. do ...•.. do ..•. without either father or mother living......

21
17

75
21
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2
21
17

67
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6
19
13

72
22
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3
13
13
6
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14
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5
12
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List o/ officers, prifessors, and teaclzers o/ the Military Academy, constituting the academical and military staff, on the 30th of September last.

Captain and Brevet Colonel Robert E. Lee, corps of engineers, sunerintendent and commandant.
D~nnis H. Mahan, LL. D., professor of civil and military engineenng.
First Lieutenant and Brevet Captain Gustavus W. Smith, corps of
engineers, assistant professor of civil and military engineering.
First Lieutenant Charles S. Stewart, corps of engineers, acting assistant professor of civil and maitary engineering.
William H. C. Bartlett, LL. D., professor of natural and experimental philosophy.
First Lieutenant Joseph J. Reynolds, third artillery, assistant professor of natural and experimental philosophy.
First Lieutenant Edward D. Stockton, first infantry, acting assistant
professor of natural and experimental philosophy.
First Lieutenant Joseph H. Wheelock, fourth artillery, acting assistant professor of natural and experimental philosophy.
Albert E. Church, LL.D., professor of mathematics.
First Lieutenant William G. Peck, A. M., topographical engineers,
assistant professor of mathematics.
Second Lieutenant Delavan D. Perkins, fourth artillery, acting assistant professor of mathematics.
Second Lieuten9-nt Absalom Baird, first artillery, acting assistant
professor of mathematics.
Second Lieutenant Chauncy McKeever, third artillery; acting assistant professor of mathematics.
Second Lieutenant John A. :Mebane, second artillery, acting assistant
professor of mathematics .
. Second Lieutenant Alexander J. Perry, second artillery, acting asSlstant professor of mathematics.
Jacob W. Bailey, A. lVI., professor of chemistry, mineralogy, and
geology.
First ~ieutenant and Brevet Captain Edward C. Boyton, first artillery, assistant professor of chemistry, mineralogy, and geology.
Second Lieutenant Caleb Huse, first artillery, actina
assistant pro0
fessor of chemistry, mineralogy, and geology.
R~v. William T. Sprole, chaplain, professor of ethics and English
stud1es.
·First Lieutenant and Brevet Captain Henry Coppee, A. M., assistant professor of ethics and English studies.
First Lieutenant Charles C. Gilbert, first infantry, acting assistant
professor of ethics and English studies.
Second Lieutenant Alexander Piper, third artillery, acting assistant
professor of ethics and English studies.
Robert W. Weir, N. A., professor of drawing.
First Lieutenant Richard S. Smith, fourth artillery, assistant professor of drawing.
First Lieutenant and ;Brevet Captain Trueman Seymour, first artillery, acting assistant professor of drawing
Part ii-12
J.
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Captain George W. Cullum, corps of engineers, instructor of practical engineering.
Second Lieutenant James C. Duane, corps of engineers, assistant instructor of practical engineering.
Brevet Second Lieutenant Quincy A. Gilmore, corps of engineers,
assistant instructor of practieal engineering.
Brevet Second Lieutenant James B. McPherson, corps of engineers,
assistant instructor of practical engineering.
Mr. Hyacinth R. Agnel, professor ofthe French language.
First Lieutenant 'I'heophilus d'Oremieulx, first infantry, assistant
professor of the French language.·
First Lieutenant John H. Greland, fourth artillery, acting assistant
professor of the French language.
Second Lieutenant Beekman DuBarry, third artillery, acting assistant professor of the French language.
.
Captain aml Brevet Major RobertS. Garnett, seYenth infantry, comlnandant of cadets and instructor of infantry tactics. .
First Lieutenant Anderson 0. Nelson, sixth infantry, assistant instructor of infantry tactics.
First Lieutenant Henry B. Clitz, third infantry, assistant instructor
of infantry tactics.
First L1eutenant Cadmus M. Wilcox, seventh infantry, assistant instructor of infantry tactics.
Second Lieutenant Milton Cogswell, eighth infantry, assistant instructor of infantrv tactics.
.
·
First Lieutenari't and Brevet Major George H. Thomas, third artillery, instructor of artillery and cavalry.
First Lieutenant Delos B. Sacket, first dragoons, assistant instructor
of cavalry.
Second Lieutenant Roger Jones, mounted riflemen, assistant instructor of cavalry.
Mr. Patrice de J anon, instructor of the sword exercise.

Military Staff.
First Lieutenant and Brevet Major Fitz John Porter, fourth artillery,
adjutant.
John ~I. Cuyler, l\1. D., surgeon.
J ~mes ~imons, assi~tant surgeon.
F1rst. L1eutenant. R1chard S. Smith, fourth artillery, quartermaster
and assistant commissary of subsistence, and treasurer.
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Letter explanatory of the Milita/ry Academy estimates.

u. s.

l\frLITARY AVADEMY,
West Point, October 8, 1853.
GENERAL: I have the honor to hand herewith an estimate of funds
for the United States military academy, for the fis(;al year ending 30th
June, 1855.
The objects embraced in the estimate for current ordinary expenses
are those already authorized, and the amount differs but little from that
appropriated last year.
In the department of infantry tactics $50 has been included, to increase the army pay of the enlisted soldier employed in the office of
the commandant of cadets, to command the services of one capable of
performing the copying as well as other duties o'f the office.
·
In my report of last year the want of quarters for the officers on duty
at the academy was stated. Experience since that time has convinced
me of the ad vantages of also adding to the houses of the professors.
They are inadequate to the healthful accommodation of their families,
and inferior to those provided at the colleges and State institutions.
An appropriation of $5,000 is asked to render them more comfortable.
A portion of the cadet barrack is devoted to the accommoclation of
the officers. These quarters are much needed for the use of the cadets,
and there are other disadvantages attending their present application.
It is therefore proposed to construct a suitable building for officers' quarters. A plan and estimate, now in preparation, will be submitteci for
your approval, and $20,000 is asked for its commencement.
I think it my duty also to inform you that the cadets' hospital does
not furnish sufficient or suitable accommodations to the sick. It is sG
constructed that several patients have frequently to be crowded into
one small room, and is besides entirely destitute of those necessaries
and comforts so advantageous to a sick room, and particularly agreeable to the young, distant from home and separated from their friends.
It is inferior in every respect to the hospital for the enlisted men of the
post, and not equal to other army hospitals. It is proposed to add a
second story to the building, or covered gallery, and certain other arrangements, of which a plan will be submitteJ for your approv;1l, for
which $6,500 are asked.
I cannot help again calling your attention to the nece.ssity of a ball
~or cavalry exercise and instruction. The know ledge of cavi:llry tactics
Is necessary to the cadets in the p erformance of their duty in the army.
It is so recognised, and a sufficient number of horses, dragoons, and
cavalry officers have been placed at the academy for their i.lstructjon.
The three higher classes are instructed in this branch, and are divided
into squads, and parade daily at stated hours, as in their other studies.
'Vhen the weather permits, the instruction is given on the plain; but
from September to June, the period allotted to this course, the weather
and ground in this climate are so often unfit for this exercise in the open
air, that for the want of a hall the regular les3on must be omitted, and
the provision and (;Xpense of men and horses lost to the country, and tbe
time and opportunity to the cadets. A sheltered roon: is as n~c e ssary,
in my opinion, for the proper and economical instructiOn of th1s course
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as any other. It requires one of large dimensions, and must be built
for the purpose. A plan and estimate of the proposed building have
been submitted to you. Two thousand doUars are already appropriated for its commencement, and the balance of the estimate, $20,000, is
now asked for its completion.
I am, very respectfully, your obedient servant,

-

R. E. LEE,
Bt. Col. Engineers, Supt .

.1.Yf.

A.

Gen. Jos. G. ToTTEN,
Chie/Engineer, PVashington City, D. C.

Report of the Bot~.rd

of

Visitors to the West Point Academy.

\VEST PoiNT, June 18, 1853.
SIR : In acceptance of an invitation addressed to the undersigned by
the Department of War, we assembled· at West Point on the 1st of
June instant, and proceeded, by the· election of a president and secretary, July to organize the Board of Visitors for the year 1853. Immediately after our organization we were conducted by Colonel Lee,
accompanied by the academic staff, through the several departments· of
the Military Academy, and thereby afforded an ample opportunity to
become acquainted with its internal regulations and arrangements.
By a vote of the board, committees were appointed upon the s.ubjects of instruction, discipline, police administration, and fiscal affiurs;
who, after having attended to the duties assigned them, reported to ~he
board, and their reports are herewith transmitted. The examir:atwn
of the cadets commenced on the 2d day of June, at 9 o'clock, a. m.,
and continued till 1 o'clock, p. m., and from 3 o'clock to 5 o'clock, P·
~., and during the same hours, from day to day, Sundays ex~ept:d,
till the 18th day of June, when it was concluded. The exammatwn
was conducted in the presence of the Board of Visitors, chiefly by the
professors in the several departments, aided by their assistants, and
extended to all the branches of instruction through which the several
c~asses had J?assed during the previous year. The mode of examinatiOn was emmently thorough, and adapted to test severely the scholarship of tLe cadets. \Vith but few exceptions, we are happy to report
that the test was borne with distinguished success.
.
. ~t t~e board there w~s but one opinion as to the great value of th_Is
mstJtutwn to the Amencan republic. The conviction was clear 11l
every mind that by no other agency could military science be diffused,
and skill in the art of war attained, so generally and successfully as
by this. If war is sti.ll to be practlsed among the nations, and if we
~ a nation have :r:o g.uarant e of perpetual exemption from its cala.mitles, then the cultlYatwr: of the art of war, even to the highest possible
de()'r e, is entirely con tste?t with th.e strongest claims of humanity.
Here knowledrre
com · :nv t d w1th the attribute of mercy as well
<l:' power.
Th e truly k1lful genc:al, who knows how to adapt the
he~t mean~ to the end propo"cd, while he conquers, saves human life,
· nd oft ·n ave~ but to conquer.
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The moral power of this institution in its adaptedness to secure to
our Union internal tranquillity, and preserve unbroken our pacific relations with foreign powers, can hardly be over-estimated. In the highest and most comprehensive sense it is national in its character, representing in its members every State in our growing confederacy, and
proffering its high privileges to intrinsic merit, regardless of the factious distinctions incident to almost every form of human society. No
sectional or social jealousies can here be a wakened. The cadets are
all the sons of the republic, and learn to regard with filial affection
every part of it as their common country. At the very commencement of their cadetship, under the solemn sanctions of an appeal to
their Maker, they pledge themselves to a life of fidelity to the American Union; and through the whole period of their training they are
brought under influences admirably fitted to cherish and strengthen
within them a patriotism as broad in its scope and lofty in its aims as
was the spirit which animated the immortal founders of this priceless
confederacy.
At the same time, by the efficient maintenance of this institution,
foreign powers are admonished, that while it shall ever be our aim to
render exact justice to them, we have both the disposition and the
ability to maintain and defend our rights and honor as a nation. History abundantly proves that an adequate state of national defence is
the surest guarantee for the continuance of national peace; and events
in our own history, fresh in every mind, show that we have no arm or
defence on which we may rely with higher confidence than the skill
and bravery of the sons of West Point.
Moreover, if it is important to the perpetuity of our popular syste1n
of government that useful knowledge should be generally diffused
among the people, what agents can be found more efficient in the acco.mp1ishment of this end than the well-disciplined and highly accomphshed graduates of this institution-scattered as they are through
every State of our Union-uniting theory with practice-illustrating
the practical value of science-enlarging its boundaries-multiplying
the sources of human happiness, and augmenting man's dominion over
nature?
. We all agree in sentiments of profound respect for the learning and
h1gh character, the wisdom and discretion, of the officers at the head
?f the institution composing the academic board. We were strongly
Impressed with the high physical, intellectual, and moral bearing of
the cadets, and the evidence exhibited at their examination of their
close attention to study, and their disposition and ability to learn.
. We are of the opinion that important improvements should be made
m some of the present buildings, and that several new ones should be
erected. We are entirely united in the conviction that nothing should
be l~ft undone necessary to place the institution in the highest sta~e of
effi~Jency; and that the present is the time to accomplish t~e object,
while we have at the head of the War Department an office1: who
knows how to appreciate its value, from its effects upon the welfare of
the country, in war as well as in peace.
1st. The revised regulations for the United States Military Academy
require that instruction shall be given in cavalry tactics. To carry out
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this requirement, we are Rll of us entirely satisfied that a new building
should be erected without delay. A decent regard for safety to the
lives and limbs of the cadets requires this, as well as their successful
progress in this branch of instruction. It is the ·opinion of the superintendent that the course of equitation cannot be properly taught without
it, and that the room now used for the purpose is extremely dangerous
to the lives and limbs of the cadets.
It is estimated that, in addition to the amount before appropriated,
($2,000,) the sum of $21,197 will be required for this object.
2d. The cadets' hospital should be enlarged and improved. A brick
front should be built extending to the centre, flush with the front of the
wings, to connect the wards with the additional space so formed by
cutting the present windows into doors; also, two projections in rear,
equal in wiclth· to the north and south wards, which shall contain the
staircases , water-closets, and bath-rooms ; the whole to be raised one ·
story (ten feet) in addition to the present height of the buj}ding. To
accomplish this will require an appropriation of $6,500.
3d. Quarters for sixteen officers and two families should be constructed, in the form of a brick building of two stories, with a basement,
with two wings, (one for each family.) It is estimated that it will
require about $28,000 to accomplish this object.
.
4th. Suitable additions may be made to the quarters of the prof~ssors
by an appropriation, in addition to the amount already appropnated,
·
.
($3,000,) of $5,051 35.
5th. Suitable stables may be erected by an appropriation, in addition tt the amount a1ready appropriated, ($8,000,) of $7,491.
6th. Vv e are of the opinion that the number of the cadets should be
increased, so as to correspond with the number of Senators of the
United States, by adding two from each State, and that the r~com
mendations of Senators in each State should have great weight m selectingthe cadets ±!·om their respective States to make up this increased
number.
7th. Vv e are of the opinion that great care should be taken in the
selection of cadets; that is, to be made ±rom among those who have
the highest qualifications-physical, intellectual, and moral.
8th. That the period of instruction should be extended to five years.
~his may ? e accomplished without any additional expense to the. natiOn, and wnh great advantage to the cadets. They should be quah~e~
to take and hold with honor to themselves the highest positions in c1v1l
as well as military life.
9th. \V e are of the opinion that the decisions of the academic board,
as to the capacity and conduct of the cadets, and their qualifications to
be admitted and continued in the academy., should be considered as
final and conclusive.
lOth. \Ve are all of the -opinion that the pay of th e cadets should be
~nc_reased, makjna it at 1. a t S2.. 20 per month; and a very large majonty of the board are ol the opmwn that it should be increased to $30
per month .
.. l_lth. \ e oncur in the r commendations made by the Board of
\ 1 1tors lnut y r, th, t the pa ·.of th~ superintendent should not be less
than : ,00 ; that the pay of the mstructors of French and drawing
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should be made equal to that of the principals in other· departments;
that the principal instructors of practical engineering and of artillery,
&c., should be allowed the same compensation as other principal professors; that the first assistant instructor of drawing and French should
be allowed the same pay as the first assistant in all the other departments; that all the secondary instructors and teachers taken from the
army should be allowed $10 per month extra pay; and that the fencing
masfer, who now jnstructs two classes, should be allowed the pay of
$900 per annum.
12th. If the period of instruction should be extended to five years,
we are of the opinion that the study of elocution, writing, English composition, history, and the evidences of christianity, should make a part
of the course to be arranged by the academic board; and that the
study of rhetoric should be postponed to the second year. For additional facts and arguments in favor of the measures we recommend, we
refer to the reports of the several committees above named.
13th. We concur in the recorpmendation especially of the committee
on instruction, that an appropriation of $5,000 should be made for the
purpose of establishing at this point a museum of artillery, and for the
reasons by them stated.
In conclusion, we would express the unmingled pleasure we have
derived from the discharge of our duties as a Board of Visitors. Upon
our. arrival we were received with distinguished courtesy by the supermtendent and other officers of the institution, and during the entire
progress of our labors every possible facility has been afforded us for
accomplishing the ends of our appointment. We close our investigations and reluctantly leave this place, celebrated alike for jts natural
attractions and its historic interest, more profoundly impressed than
ever with the importance of this Military Academy to the highest interests of our nation, and in the confident assurance that its future
c~re~r will be as ·honorable as its past history has been useful and patnotic.
HENRY E. DAVIES, New York, President.
A. V. BRUMBY, Georgia, Secretary.
DANIEL GOODENOW, Maine.
WM. G. BATES, Massachusetts.
E. W. ANDREWS, Connecticut.
JOHN C. GROOME, Maryland.
K. RAYNER, North Carolina.
JAMES PURVIANCE, Mississippi.
D\VIGHT JARVIS, Ohio.
JOSHUA BAKER, Louisiana.
GEORGE T. WARD, Florida.
GEORGE TEMPLE, Iowa.
HENRY S. BAIRD, Wisconsin.
FRANCIS HEWSON, Pennsylvania.
To the honorable SECRETARY oF WAR.
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Report

of the

Committee on Fiscal Affairs.

The committee on fiscal affairs, having performed the duty assigned
them, beg leave to report:
It appears that the amount appropriated by Congress
for the support of the Military Academy for the fiscal
year ending June 30, 1853, was, as per statement A .. $130,050 00
Of this sum, according to the usages of the War Department, there was to be disbursed under the direction of
the Paymaster General's department . . • • . . . . . . . . . . . 83,470 00
Leaving ..................... ___ . . . • . . . . . . . . . . . . . 46,580 00
to be disbursed under the direction of the Engineer department,
which is the branch of the War Department having the immediate
supervision of the Military Academy.
The above sum of $83,470 is appropriated to the following objects, viz:
For
For
For
For

pay of officers, instructors, cadets, and musicians .. . $80,409 00
2,263 00
commutation of subsistence .. __ ................ .
768 00
commutation of forage of officers' horses .........•
30 00
commutation of clothing for officers' servants ..... .
Making the aforesaid sum of ...•.....•..

83,470 00

Of this last sum, $59,375 56 have been expended on account of the
pay of the corps of cadets from July 1, 1852, to April 30, 1853, in...
elusive, which is the date of their last payment.
The amount to be disbursed under the direction of the
Engineer department, as before stated, is, as per statement B .. _. __ . _..................... ____ ... _. . . $46,580 00
The amount of appropriations for the fiscal year ending
June 30, 1852, unexpended, was, as per statement B _. 10,688 94
But there were received from other sources the following
sums, as per statement B, viz:
For wood cut on public land .•..........•... $223 87
For lumber, &c .......................... .
86 43
For lead _ . . . . .......................... ~
7 88
For two worn-out oxen ......... __ ........ . 128 94
For eight condemned horses ........... _ . _.•
74 41
521 53
~.faking

an amount of ................. _. _. _.... __ . _
available for the purposes of the institution during the
fiscal year ending June 30, 1 53.
Of thi"' sum, it appears there has been expended to June
7' 1 53 ------ .. ---- ---- ---------------- .. --...

57,790 4 7

Leaving an amount available on the same day of. .

28,4 77 68

29,312 79
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Of this sum, there remained in. the treasury undrawn . . . $24,500 00
And in the h~nds of the supermtendent .••.•.... - ... -3,977 68
28,477 68

By "the treasury" is meant the Tre:=tsury of the United State~,· from
which the amounts are drawn upon estimates made for ~ach pa~t~~ular
subject; and all the moneys are kept in the treasury till requtsitwns ,
upon proper estimates, are made.
.
The amount of available means in the treasury and m the
hands of the superintendent, other than the sums appropriated for the gr~dual increase and. expense of the
library, board of VISltors, cavalry-exercises hall, apparatus for warming buildings, new equatorial telescope,
purchase of artillery and cavalry horses, and forage for
artillery and cavalry horses, is ....•.........••.. -.· $12,214 65
which is to the credit of the fund for curre"nt and orchnary expenses.
3,500 00
And of this sum, about ...................•........
will be expended during the present month.
Leaving a balance to be applied to the objects specified
of ............................................ .

8,714 65

There has been heretofore appropriated, for the construction of a
building for the instruction of cavalry tactics, the sum of $2,000
none of which has been expended, because the amount is entirely inadequate to thP. purpose contemplated. This sum is still su~ject to
the direction of the superintendent, and must remain unexpended till
a further appropriation is made by Congress. According to the estimate of the superintendent, $19,197 more will be necessary to the
erection of such a building as will be in keeping with the character of
the institution and necessary for the public service.
The committee are convinced of the great importance of the contemplated improvement, and ad vise its recommendation in the general
report of the board.
After exhibiting the foregoing statement of the fiscal affairs of the
Military Academy, the committee have but little to add to the comments of previous boards. The system of administering the finances
o~ the institution beil!g the same now it has been for years, the commtttee can do but httle more than to report the statements of their
I?redeces~o:s. The committee have had extended to them every facility
for examil!mg the books and vouchers, and the manner of keeping the
accounts m the office of the quartermaster and treasurer, the faithful
~ead of which, Lieutenant R. S ..Smith, and his able and accomplis~1ed
clerk,. Mr. F. Newlands, have, With the utmost politeness and ala?nty,
subm1tted the books and vouchers to our examination and furmshed
us promptly with all the information called for.
'
Paper marked B shows that the expenditures for the current and
ordinary expenses of the instituti~n. during the past year amount to
$29,312 79. Paper marked C exhibits the amount paid to the officers,
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instructors, and professors connected with the Military Academy on
account of their connexion with the army, to be $35,805 72; the additional amount paid them in consequence of their duties at the institution, $17,630 04; and their total pay to be $53,435 76. Paper
marked D shows the expenditures on account of the cadets for the
past year to be $77,309 79, each cadet receiving $24 per month, as
now provided by law.
From this it appears that the annual expenditure for the
current and ordinary expenses of the academy is ..... $29,312 79
The pay of officers, in::.tructors, and professors, beyond
the amount paid them as officers of the army ....... - 17,630 04
The pay of the cadets .......... ___ - •.... -- - - - .. - . · 77,309 79
Amounting in all to the sum of .. _.. _ _ __ _ 12,!,252 62

====-==--====

This amount of expenditure the committee consider to be very small,
compared with the very great importance of, and benefit derived from,
the Military Academy.
.
.
The committee, in looking over the amount of the salanes pm~ to
the professors in the academy, discover that the professors of draw1~g
/ and French are paid only $1,500, while the other professors are pmd
$2,000. The committee can see no reason or justice in this. Upon
inquiry, as well as from what we have witnessed, we are led to believe that the labors of the departments of drawing and Fre~ch are
equal to those of the other professorships; and of the great Importance of those branches of education in the Military Academy, the
committee have become now thoroughly convinced during the progr~ss
of the examination. The present head of the department of drawmg
is a gentleman of whose genius and reputation the country should feel
proud; and we therefore advise, in common with several boards of
visitors that have preceded us, that the general report of the board
recommend that the salaries of the professors of drawing and French
be increased to $2,000, the salary paid the other professors.
.
There has been heretofore appropriated the sum of $3,000 for ~m
provement and additions to officers' quarters. This sum is still subJe~t
to the direction of the superintendent, who has hesitated in its expen~l
t~re, for the reasons that it is entirely inadequate to the object had m
v1ew: There are seven professors whose quarters are so small a?-d
restncted as to render them inconsistent not with comfort, but w1th
their absolute wan~s. Many of these gentlemen have families, [or
whose comfort therr present quarters are entirely too small, leavmg
them no ap~rtment f?r study, or for the arrangement of apparatl!s,
books, drawmgs, cabmets, &c. From the estimate of the supenntenclent, an additiona~ appropriation of $5 ,051 35 will be required in
order to make such 1mprovemen~s to officers' quarters as are absolutely nece~sary; and the committee earnestly recommend that such
additional appropriation be a ked for.
The committee have become convinced from an examination of the
manner in which tbe cadets are paid, anJ the amount of p ay allowed
them, that the pay of the cadets hould be increased from $24 to $30
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per month. The committee do not beli~v:e that the pay should e:x;ceed
their actual wants; and they are of opm10n that $30 per month IS as
little as the cadet can get along with, without aid from his parents or
fi·iends, or incurring debt, which should be guarded against if possible.
The cadets receive their pay once every two months. From paper
marked D, it appears that the amount actually necessary for the support of each cadet for two months, is $53 53; whereas the amount
received from the government of the United States by each cadet for
two months, is $48; ·leaving a difference of $2 76~ per month, or
$33 18 per year, amounting in the four years' course to $132 72,
which must be paid by the graduate after his graduation, or liquidated
from his private means. Paper marked E shows that for four years,
from May 1, 1849, to May 1, 1853, the pay of the cadets actually did
fall short of the amount required for their support $4 97 for ten months,
being $29 82 per year, or $119 28 for the four years. From an examination of the books in the Treasury Department, it appears that the
amount of deposits from private resources, by the present graduating
class of fifty-one cadets, amounts to an average of $55 48; and yet
twenty-one of them are in debt to the average amount of $15 53, and
thirty leave $31 38 to their credit. So it seems that, with the present
pay, the most economical, but for private resources, would leave it in
debt to an amount averaging $24 10 each.
If the government pretends to educate a portion of its sons for its
own special use, it should do so in fact and in deed. The gratitude
and respect which the soldier should feel for his country, that has
adopted and educated him, should suffer no abatement by the consideration that but for private aid he could not have supported himself.
Besides, the present insufficient pay gives to those young men whose
friends and parents may be in affiuent or easy circumstances a decided
advantage over those who have no such reliance for assistance. The
committee believe, fi-om information received from authentic sources,
and from a thorough investigation of the subject, that $30 per month is
necessary to defray the expenses of each cadet, so as to enable him to
live respectably.
By a wise regulation, the cadets are not allowed to receive their pay
in person except in special cases, and then only in inconsiderable sums
and by special order from the superintendent. The treasurer receives
their pay, passes the amount to the credit of each in the books of his
office, and also in a pass-book furnished to each cadet on his entering
the academy; and in the pass-book, as well as in the books of his
office, he enters every article purchased by the cadet. Each cadet is
thus enabled to see at a glance the state of his account, the amount of
his indebtedness, and the amount to his credit. No cadet can procure
any article except on an express order from the superintendent, who
has thrown on him the responsibility of seeing that economy is observed,
an~ that the cadets are kept within the limits required by the state of
their funds. The committee can discover no change or ~rnproyement
to be recommended in the pre::;ent admirable system of d1sbursmg the
fund appropriated for the pay of the cadets, and of checks against
carelessness and extravagance in paying it out.
.
The committee have confined th mselves, in their recommendatiOns
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for additional appropriations, to those o~jects only for which appropriations have been heretofore made, but which have not qeen expended,
of the inadequacy of the appropriation to the purposes contemplated.
These the committee considered as coming within their especial province, as being connected with a statement of the fiscal affairs of the
academy. The failure of the committee to recommend appropria6ons
suggested by other committees is not to be construed into opposition
or disbelief of their necessity.
K. RAYNER,
GEORGE T. WARD,
DANIEL GOODENOW.

A.
Statement showing amount of appropriations for support ~l the United States
Military Academy for the .fiscal year ending June 30, 1853.

Amount appropriated .... ~ ............. - - - - .. - .. .
Amount to be disbursed under direction of the Paymaster General's department, as fc>llows, viz:
Pay of officers, instructors, cadets, and musicians ................. _______ . __ .. $80,409 00
Commutation of subsistence. ___ . . . . . • . .
2,263 00
Commutation of forage for officers' horses.
768 00
Commutation of clothing for officers' servants ...... _ .. _. _. ___ .... _ ..•.... _•
30 00

$130,050 00

83,470 00

Amount to be disbursed under direction of the Engineer
department, as follows, viz:
For as per statement B _.....•. __ . _...... - . - - -.•. -

46,580 00
130,050 00

The sum of $59,375 56 has been expended on account of the pay
of the corps of cadets, from July 1, 1852, to April 30, 1~53, inclusive.

R. S. SMITH,
Lieutenant, and Quarte1·master U. S. 1\filitary Academy.
QuARTERMASTER's OFFICE,

U. S.

MILITARY AcADEMY,

New York, June 9, 1853.

B.
Statement

of funds

available and disbursements made by the superintenden~ of the United States Military Academy during the fiscal
year ending June 30, 1853, and to mclude June 7, 1853.
I

I

p

rLl

~

d<!=l ::I

<l=l::s

<1:)~1-':>

~
!-<~

~;::~
<1:)•.-<

•

rd~~c-l
~ ..... <l:)~

&~:>-.,......

I>< 0 ....... Q;>l-<dO

.s~

~
<l:)

~~~
;..o<l:)oo

g. 1>-.M
~.......,j

q:l<l:)

rg~

~~

...

p,dO

~iii
~

H

<l:)

~~
;:::i 0
0

s
<Q
p
<Q
------ ------ -·- - $:l

Current and ordinary expenses, viz:
Repairs and improvements _ . _____ . _____
}'uel and apparatus __ . ________________ .
Postages .• ___ . _____ _____ . ____________
Forage . ___________ . _________________ .
Stationery .. _______ . ______ . __________ .
Transportation . __________ .. ____ .. _____
Printing _- ___ . _________________ . ______
Clerks . _____ . _____ . _____ . ______ . ____ .
Miscellaneous and incidental expenses. ___
Department of engineering . ______ . ____ .
Department of philosophy __ . __________ .
Department of mathematics _. __________
Department of chemistry .• __ . ____ . ____ .
Department of ethics . ____ .• __________ .
Department of drawing ___ . . _____ . ____ .
Department of artillery and cavalry. _____
Department of infantry tactics __ . _ . _____
Improvements and addition to officers' qrs.
Additional pay to lithographer and pressman
Gradual increase and expense of library..

p,

Q ~

P<Q~

12
25
57
18
37
77
33

~

::I

49
t-o

+>oo

~h....;

E-!

~

rdl"'""

1;;.-cr.i
'Odii5~

~

v

'"~
'='

Q;>

~

I><
~

24 $10,367 89
28
5,827 78
57
27 54
18
929 16
37
211 66
77
905 78
33
214 00
00
1, 502 49
00
994 91
73 .. -- ......... -- ..
00
6 48
81
9 13
63
229 49
12
41 75
50
128 11
00
361 86
95
28 06
00 ....................
00
56 71
61
1, 372 18

~].g

P<

,.co.~

Fii

<S§g<

.._,<1:)

'0]
rn+>

1"'"1

~

~
1-<
::I

~

'"'='

v1-<

§

~

$911
830
42
l, 123
177
1,314
758
227
1,445
1,613
93
236
73
73
74
58
117
3,000
42
306

;..t~~

<l:)~

~tr.>

~

;:::i-+"+>

,..d~

cr.)

000
<l:)

~

"i=:
<l:)

::I

~

0~

~.s

~]

<£

1-':>

t-o

.Soo

$9,000 00 *$447 12 $11,279
6,500 00 ................. 6,658
69
50 00 . .. - ........ -....
1,760 00 - .............. - 2,052
389
300 00 -- ...... -.....
1,800 00 ................. 2,220
972
700 00 ---·-1"'·-·
- ............... -.. 1,7:30 00 .. -........ -.. 1, 730
.. -............. -.... 2,440 00 ................. 2,440
1, 613 73 -.... - ---- .. -.. .. -........ -.... I, 613
100
100 00 ...................
-.... - ...... -- ....
245
245 81 .. . -................ - ...................
302
72 88 ..............
229 75
115
115 12 .. -.. - .... - .. -.... ..................
202
.77 09 .... -...... -- ..
125 41
420
420 00 .................
.. -............ --.
145
50 03 ............ -....
95 92
__ • __ . ____ . 3,000 00 ................... 3,000
__ ... ______
100
100 00 ..................
678 61
1,000 00 -...... . -...... 1,678
$1,832
158
19
292
89
420
272

<1:)-

;;;~

~

-~ ~

t$;.6

r-c§§

<do-

0

<1:)1-':>

'c;..$;8

For what purpose.

s

1\l:)

<l:)

p,r.o~

,..d

+>

$:l
1-1

H

~

~;-g ~

·so<"'t>-.
'"'=' §"<
Q:>~r"C

~-- a::s

-+"rLlQ;>
~ 00;...

•

$:l.-l

S· .... "'

oo<!l

-----35 1I
47
03
02
71
99
33
G1
09
73 ~$1,214 65 $11,000 00
52
18
14
37
39
14
89
00
-...... . -... $5,051 35
29 )
43
306 43
.............. ........

,.I

I

r;I1
~

~

....

--- ------

I

---

I ---- ----.

----

t-

oo
-----· ~

....eo

B-Continued.

-

I

I

$§

-BH bD
i=:l
<S;d
~

.s

.-o§§
~·.s::: ~-<c.i

+JI-IC'J

0 .......

ii'3e~6

d

•

·~AI>.,....
~ tB

as·~ ...........
~ 1B
~~

p

g: ~

~

'"'.::so
~OC'J

~OC'J

~

0

Q)

0

rLl

'"'

Q)
'"'
i=:l+J
d 0

+J..d

]

'"'§

.s~

$3,000 00

~~
~;e

10,688 94

5,000 00
3,000 00
6,480 00
1

46,580 oo

t$74 41

-:9

~

C'J
Ol.Q

+Joo
.-o~""~

~~

<ll

1:;1-<cv:;
~ae\D

r-..:J
d

<ll

o::lQ.>OO

A

~ 1>.1""'1

$31000
2,000
2,500
5,000
3,074
6,480

-£il

i:'o,

~

8
- - - - - - - - - - - - - - - - - - - - - 1 - - - -1- - - - 1 - - - -

Board of 'isitors ...... -- ----- · . ----- ·- • • • ·
Cnvalry-t•xerciso hull ....... - •• · . · • • • · · • • • • · $2,000 00
2,500 00
Appnmtus fot· wnnuing buildings ..•..•..•••. New equatorial telescope ... -- ... -- •.. -.....
Purchase of thirty artillery and cavalry horses.
}'orage of artillery and cavalry horses ....... .

~

·g~

§

q:::Q.>

'$;::;

~

::s

<15'

~C'J

r-000

i=:l
Q)

~0

_§

Q)~

Q)Q)~

-B -!3 bD
'"' ~
'¢cS~
For what purpose.

s

Q)

Q)

~$ §

00
00
00
00
41
00

~

$6,097 81

<15'
d

C'J
dl.Q

0

!"'""

<ll

~ -+-=~·~

d

Q,)

rn+J

~

r-0
d

~

~

~

d

o,9d~

oo
f-f

rc::l·-

r=.

~

d

<ll

13
d

H

H

00
00
00
00
41
19

~;B ~

·~r-g ~
e.s~
~rllQ)

d 00;....
~s

.so;

<G

$3,000 00
$21,197 00

$2,000 00
74 41
382 19

2,500 00
5,000 00
3,000 00

t::j

I ••••••••••

t For 8 conden1ned horses . • . . . . • • • • . . . . • . . . . • . . . . . . • . . . . . . . . . . • . . . . . • • . . . • • • • . . • . • • .

$223 87
86 43
7 RS

128 94
447 12
====
7 4 41

R. S. SMITH,
Lieutenant., and Quartermaster United States Military Academy.
QUARTERMASTER'S 0YFICE,

United States Miltta1·y Academy, West Point, New York, June 9, 1853.
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C.-Statement qJ the rank, pay, and emoluments if the officers, professors and
instructors, connected with the United States Military Academy at 1/Vest
Point, N.Y.
Rank.

Army pay Pay on duty
per annum. at the
Academy.

Pay.

Superintendent . . . . . . . • . . . Brevet colonel ..••..•..•.. $2, 628 00 ....•.....
Professor of engineering. . . . . . • . . . . . . . . . . . . . . . . . . • • • . . ......... $2, 000 00
1 assistant professor....... 1st lieutenant engineers and
981 96
200 04
brevet captain.
L ... .... do ....•....••.. 2d lieutenant of engineers..
981 96 ....•.....
Professor of natural and ex- . • . • . . • • • • • • • • . . • • . • . • . • . . . . . . . . . . . . 2, 000 00
perimental philosophy.
1 assistant professor....... 1st lieutenant of artillery..
834 00
348 00
1. ... .... do .........•••. 1st .... do ..... of infantry..
834 00 ......••..
1. . ...... do ...•• ~. . . . • . . 2d .... do ..... of artillery..
774 00 ......... .
Professor of mathematics. . . . . . . . . . • . . . . • • • . . • . . . . . . . . . . . . . . . . . . 2, 000 00
1 assistant professor....... 1st lieutenant oftopographi981 96
200 04
cal engineers.
5--- ... - . do.. . • • • • . . • • . . . 2d lieutenant of artillery. . . . 3, 870 00 .......•..
Professor of chemistry, &c ........•....•.....•... _... . . • . . . . . . . 2, 000 00
1 assistant professor. . • . • . . 1st lieutenant of artillery
S34 00
348 00
and brevet captain.
1.- ... - .. do........ . . . . . . 2d lieutenant of artillery ...
774 00
Professor of ethics.... . . . . . . . . • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . 2, 000 00
1 assistant professor....... 1st lieutenant of artillery
834 00
348 00
and brevet captain.
1.-- . .... do ... -.... . . . . . . 1st lieutenant of infantry. . .
834 00 ..•• - .....
Professor of drawing ....••..........••••. , .•• _... _•.. ... _.. . . . . I, 500 00
1 assistant professor....... 1st lieutenant of at·tillery... 1, 002 00
348 00
2 ........ do ......••..•..•... do ........ do............
834 00 ...•..•...
Instructor of practical en- Captain of engineers, com- 1, 302 00 ......• --.
gineering.
manding C'Llmpany.
1 assistant instructor....... 2d lieutenant of engineers...
981 96 . ----. -.-1.------. do.............. Brevet2d lieut. of engineers. 981 9G ...... -- ..
Professor of:French. . • • • . . . ... _..••••... ___ ..... __ . . . __ . _. . . . . 1, 500 00
1 assistant professor. . • . • • . 1st lieutenant of infantry.. . .
834 00
348 00
l. ....... do ....•••....••. 1st lieutenant of artillery...
834 00 ......... .
1. · -· - - --do. . . . . • . . . . . • • . 2d .... do ......... do. . . . . .
774 00 .•• - - .•...
Ins~ructor of infantry tac- 1st lieutenant of artillery 1, 074 00
926 00
tiCs.
and brevet major.
3 assistant instructors. . • . • 1st lieutenant of infantry. . . 2, fi02 00
360 00
1.- .. .... do.. . . . . . . . • . • • . 2d .... do ......... do......
77 4 00
120 00
1 instructor of artillery and 1st lieutenant of artillery I, 668 00 .. _...... .
cavalry.
and brevet major.
1 assistant instructor of ar- 1st lieutenant of artillery
834 00
tillery.
and brevet major.
1 ass't instructor of cavalry.. 1st lieutenant of dragoons_.. 1, 077 96 _. _••.•.. _
1 ass't instruetor of cavalry.. 2d lieut. mounted riflemen._ 1, 077 96 ..... _.. _.
1 instructor of fencing..... . . . . . . . • • • • . . . . . . • • • • . . . . . . .....•...
720 00
1 surgeon ......... _•..•....••.•...•...•••••.• _. _•. _ 1, 788 00 .. __ .. ___ _
1 assistant surgeon ... _••••............. _.... __ . _. ___ 1, 470 00 ____ . ___ •.
1 adjutant . . . • . • • . . • . . . • . 1st lieutenant of artillery
834 00
363 96
and brevet captain.

$~,628

00
2,000 00
1,182 00

981 96
2,000 00
1,182
8:34
774
2,000
1,182

00
00
00
00
00

3,870 00
2,000 00
1,182 00
774 00
2,000 00
1,182 00
834 00
. 1, 500 00

1,350 00
834 00
1, 302 00
981
981
1,500
1, 182
834
774
2,000

96
96
00
00
00
00
00

2,862 00
894 00
1,668 00
834 00
1,077
1,077
720
1,788
1,470
1,197

96
96
00
00
00
9f)

In ad4ition to army pay, all officers receive an additional ration for every five years' service,
the value of which is commuted at $6 per month. AU the above disbursements are made by
the pay department.
R. S. SMITH,
Lieutenant, and Quartermaster U. S. Militm·y Academy.
JUNE 9,1853
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59-2 51

953 35

642 14

535 44

394 38

387 75

3,505 57

584 26

2 43

p

164 10

101 37

177 13

129 73

69 01

107 87

749 21

124 73

52

B

167 92

190 27

189 04

f83 22

164 75

182 97

B

114 70

52 95

118 68

118 94

110 04

no

166 00

2 00

4 00

9 00

c

..........

s
D
Ir

,,

126 55
22 40

4 00
7 76

1,078 17

179 69

74

72

626 03

104 37

44

3 00

184 00

30 66

13

.......... .......... ........... ·········· ··········

126 55

2l 09

09

28 00

179 10

29 85

12

29 60

35 60

34 40

29 10

Voluntary subscription by cadets for the support of a band o1
musicians.
The amount charged each cadet being pro rata, and fixed by a
board of officers, who examine and audit the accounts o1
the purveyor of the cadets' commons.
$ 2 per month, winter and summer.
I.Jonducted by the commbsary of cadets. Articles furni shed,
viz: text-hooks, stationery, und er-garments, equipments,
room furniture, &c.
Conducted by the commissary of cadets. Articles furnish ed,
viz: uniform clothing, citizen's clothing, and authorized
military frock coats for cadets when going on furlough.
Conducted by the comm i s~ary of cadets. ::-hoes and repairs
done by contract, under the inspection of the com1uissary o1
clothin.g-.
Postage o~f letters and newspapers-one n ewspaper allowed tn
each cadet, provided he makes application for the permis·
sion.
This embraces shoe-blacking, hair-cutting, varnishing accoutrements, &c.
A small charge for each bath, only sufficient to pay the expensee
of the bathing establishrneut.
For soda water, fruit, candy, pies, &c. The order must be
obtained from the superintendent.
Subsc ribed for by th e members of the society on the approval
of the superintendent.
This is only charged thef01wth class for their use, at 20 cente
per month, for the first year only, which is applied to JuleJ'
the articles in r epair.

0

.
0

~

.""""'

Steel ru1P.s :md trianales and 1
drawing boards.
"' '
Lithographic department •••••.
Use of cap plates and plumes ..

'"d
~

68 92 , .........

l ......... ,..........

r .........

l .........,

96 06 •• •••• •• •. •••••• •. .• .• .•• . •.•. ... .• . ••..

.......... ········· ·········· ·········· ··········
2 86
3 27

26 04

Damages quartermaster's department.

14 35

Damages ordnance department.

26 99

205 82

92

5 60

1114

3 09

7 54

19 44

,_..D

amages mes_s commons .•••.••

~ Policmg barracks, and making
fires, &c.

Dentist .•.••.•••••••••........

277 50

46 25

19

500 00

83 33

35

241 22

40 20

17

Su~~~~~~~Jfor

128 30

21 38

09

487 66

81 27

33

248 02 11,555 81

1,925 97

8 02

210 73

1

199 39

Balance of cash paid cadets ••• , 8, 923 34

228 27

··········
·········· 258 00
·········· ........... ·········· ··········
······ ···· ·········· ·········· ··········
·········· 58 40 ·········· ··········
4 00

.......... ··········

18 00

583 42

1,359 57

213 19

Tl~~:~s~:;.~~es damages for ordnance departm.ent for cavalry,

loss of books fi·om_ the ~ilitary
Academy library, damages of barracks, breakmg wmdow-

68

203 97

270 27

Tl;7~· !~b~~~e~f c~~~~;g:t~~d

161 67

220 36

~undry "''""""' pnld ••••••••• ,

03

970 04

125 80

29 60

02

05

118 04

I

4 34
6 36

artillery, and infantry accoutrements, Joss ot the same, &c.,
which reverts to the United States.
fi k
Charge of llamagesoftulllblers, plates, dishes, knives and _o r s,
&c. which is si<rned by the cadets wh e n the said damage IS
don~, agreeably to the regulations of the mess con~ mons.
For distributing fuel,policing barracks, attendance on furnaces.
This anwum is averaged at each settlement accordmg to the
number of cadets at muster, and charged acc:ordmgly.
Services rendered cadets on the recommendation of the J?OSt
surgeon, by approval of the superintendent of the Umted
States Military Academy.
..
Subscnbed for by the cadets of the United States M1htary

9114

4o 3o

26 04
38 14

13 91

20 09

[ndia-rubber cape fund .•••••••• J

Charge for the use of lit~o_grapbic wor~sbf[~~\~~~B~~ei~~~~~
and profeswrs to atd m the cours"

A~e~~~~!a~e~~~~~:~~~: plumes and cap ornaments, furnished

83 50

16 54

241 22

21

04

15 04

Cotillon parties • • • • • • • • • • • • • . . • •....•...

50 31

10 81

8 43

500 00

301 88

An anriual charge for their use, and to keep them in repair.

64 88

10 62

Dancing master ............... , .......... ,

05

6 08

12 78

15 50 ..........

11 49

1 74

r-t-

T·

68 92

··········

by the Cl'ldets of the United States Military
Academy, and given durin_g ~he months of July and August.
This is a voluntary subscnptton.
Purchased for the benefit of the cadets, who are charged only
for th e use of the same, and are responsible for the Joss of
the India-rubber cape.
.
.
Subscription to newspapers, wh1ch are_ authonzed by the superintendent; subscription to orgamst, c!wrge for furnace,
express freight, cartage, and small subscnptJOn, &c.
.
When araduatin"they 1 eceive the bJ.lances due them, rncludmg
theirb equipme~t fund, and the furlough class receive the
balance that may be due them to 1st July.

rn
tj
0

r
.....
.

Amount_ receive~ fr_om ~he government o~ the United States by each cadet in two monih~, $48. Difference between his ~a~ for two months and the amount expended by each cadet, which
must be liqmdated b) him either after graduatmg or from his deposit made on entering. the Umted States M11ltary Academy, $5 53.
R. S. SMITH, Lieutenant, and Treasurer United States Military .IJ.cademy.
TREASURER'S OFFICE, UNITED ST.A.TEB MILITARY ACADEMY, June 8, 1853',
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E.
AbstTact of authoTized amounts paid by the treasuTer of the United States
Military Academy, on account cf the coTps of cadets, for the four years
commencing May 1, 1849, and ending May 1, 1853, exhibiting the
annual total amount, the aveTa.ge amount for two months, togetheT with the
amount applicable joT each cadet for two months.
'

- - - - - - - - - - - - - - - - - - - - - - - - - - - -May and June, 1849 ............ $17,722 32
July and August, 1849 .......... 14,330 50
September and October, 1849 .... 11,260 60
9,913 00
November and December, 1849 ...
9,757 49
January and February, 1850 .....
8,865 03
March and April, 1850 ...........
May and June, 1850 ......•.....
July and August, 1850 ..........
September and October, 1850 ....
November and December, 1850 ..•
January and February, 1851 .....
March and April, 1851 ... -- .....

----

$71,848 94

----

75,857 15

12,642 85

53 40

----

72,994 54

12,165 76

52 89

----

77,309 99

12,884 82

53 63

74,502 65

12,417 06

May and June, 1851 ··---· -----·
July and August, 1851. ..........
September and October, 1851 ....
November and December, 1851 __
January and February, 1852 .....
March and April, 1852 ..........
May and June, 1852 ......•.....
July and August, 1852 ...... ---Sei>tember and October, 1852. _..
November and December, 1852 ..
January and February, 1853 .....
March and AI>ril, 1853 ..........

18,308
14,945
11,627
10,588
11,016
9,371

83
02
14
38
48
30

18,623
13,938
11,007
9,903
10,589
8,931

82
86
74
41
04
67

17,934 23
14,751 38
12,353 93
11,375 29
11,283 98
9,610 98

$11,974 82 $52 06

- - - - - - - - -52-97Total average . • • • • . • • • • . ••• _••••••.
Amount received from the government of the United States by each cadet
for two months .•• _•.••.•....•••..• __ ...••• _•.••••.•••••.••..••• _..

48 00

Difference between his I>ay for two months and the amount expended by
each cadet, which must be liquidated by him either after graduating or
from his deposits made on entering the United States Military Academy

4 97

234

RECAPITULATION.
Average amount xpended fur one year ..•... ··---- .•.••••••••.••••••.•••••
Average amount expended for two m nths ..........••••••.••.•••..••..••••
Avera re amount applicabl for each cadet for two months .............•.••.•
Amount rec ived from the government by ach cadet for two months .•.•••••••
'rRU,!\llll:.R S

01

ICE,

W .E

T

P01:

R.

$74,502
12,417
52
48

· MITH, Lieutenant, and Treasurer U. S. M. A.

T, JUM

9, 1853.

65

06
97

00
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Report of the Committee on Police.
The committee to whom was intrusted the inquiry into the police of
the Military Academy, have the honor to report:
That they are under many obligations to the efficient officers of this
post for the valuable aid rende'r ed to them in their labor of inve3tigation. Your committee had free access to every building, room, book and
paper; every information sought for was readily given, and nothing
withheld.
They found the principal builrling neat, substantial, and well adapted,
with some exceptions, to the wants of the institution. They visited
the library and examination hall, the chapel, barracks, riding school;
stables, hospital, officers' quarters and dragoon quarters. No improvements suggested themselves as being required in the examination hall
and chapel. The·cadet barracks were found clean and well ventilatP.d.
It is recommended that the sliding curtains which partition some of the
rooms be removed, and the inspecting officer will thus have facility to
discharge his duties. Some alteration in the interior arrangement of"
the entries and stairways, designed for a strict surveillance over the ·
cadets during study hours, have been suggested and are highly approved ..
Your committee found the riding hall (which had formerly been erected;
for the storage of gun-carriages) totally unfit for its present purpose; .
inconvenient from its size, and dangerous from the peculiar irremediable
features in its construction- whereby many accidents have occurred,
and some have resulted seriously to the cadets. To unnecessarily expose these young men to the loss of life and limb, while acquiring know-ledge in an essential branch of their profession, is at war with the die- ·
tates of policy and humanity. An appropriation sufficient to complete
a building of instruction in this most important arm of the public service
cannot be too strongly urged .
.The hospital ought to be improved and furnished. with. the proper apphances for the recovery of its inmates. AlteratiOns m the present
system of employing nurses, as recommemled by the surgeon to former .
boards, should be adopted.
An appropriation of $400 is asked for such food and nouri3hment as
may be required in the sick rooms.
Many of the officers are not furnished with quarters, while some of ·
the buildings occupied as such are inconvenient and uncomfortable . .
The especial attention of the government is called to the want of the
proper stabling room at this post. The present buildings are in a state
of decay, badly ventilated, and afford but poor shelter from the cold
winter storms; many valuable animals have consequently been lost, or ·
so seriously injured as to be unfit for service. Your committee recommend an appropriation for the buildings which have been designed to
protect this spe~ies of the public property. Some additional grading
upon the plain in front of the flagstaff is needed as room for infantry
manceuvres.
The dragoon quarters were inspected. The sleeping apartments are
badly ventilated, and are not adapted to promote the h_ealth an~ d~cenv
comfort of the men. To sustain this opinion a single mstance IS Cited: ·
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twenty-four men lodge foLthe n1ght in one room, which only should be
·
tenanted by one-fourth of that number.
Your committee recommend the removal of the confectionery from
the limits of the public property, because they believe it has not answered the end designed. It tempts the cadet into extravagant and
unprofitable habits, involves him in debt, adds nothing to his health;
besides, it is out of keeping with the stern military rigor so characteristic of the academy.
.
Your committee now proceed to give their views upon the cod~ of
government in the particular department allotted to their investigatiOn.
They will not go into details, but simply state that the rules and regulations for the conduct of the cadet are admirably designed to promote
his physical, mental and moral vigor; they prepare him for the ser~i~e
of his country, and in no way do they conflict with its republican spmt.
Reward is given where merit has won it, and punishment is inflicted
where it cannot be avoided. By a wise combination of varied instruction with rigid discipline, the graduate is made a useful citizen and effi.cient soldier; he draws on the resources he has acquired, and tun~s
·, them to the profit of his country. Labor and enterprise, guided by h1s
·skill, bring her wealth and prosperity; for here he has been taught to
run a locomotive, to work a saw-mill, and build a bridge, at the same
time that he is trained to lead her armies to victory, to conquer an
~ empire, or drive the invader fi·om her shores. In peace or w ar here;pays with compound interest the cost of his instruction. Y ~ur com-rnittee having now discharged their duties, will return to the1r h~mes
:convinced of the gn"at practical utility of the in~titution, and w1t~ a
·wgh estimate for the integrity of the gallant men who now hold 1ts
Jimanagement in their keeping.

F. HEWSON,
JOHN C. GROOME,
DWIGHT JARVIS.

Report of the Committee of Instruction.
GENTLEMEN: We find thorough instruction in all the departments
1to have been the constant aim of the academic staff, and to have reached
.a high degree of perfection.
From the mode of conducting the public examinations; the recita·tions of sections in their own rooms throughout the course; the high atttainment of so large a number in every class; the subdivision of the
·classes into small sections, with an assistant for each; the visit of the
:-prof~s "ors to all parts. of the classes to which they respectively belong,
lookmg over, instructmg, and properly directina all their assistants, thus
1in"urincr the daily recitations_ of every individu~l member of the classes,
and a thorough ~nd r"tandmg of the studies so absolutely demanded,
-we .see the .happ1 st ~ sult · ~t pr?ves to us incontestibly the labor,
patience, kill, an h1crh standmg of the professors in the various deartments of the in titution.
\ e are sorry t have :fi und many cases of bad elocution; sometimes
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from indistmctness of articulation and omissions of words. we would
therefore recommend more attention to the English studies-the introduction of Thetoric and elocution, even at the cost of neglect of some
branches now taught in the institution, or an extension of the course of
studies to five years. The latter would possess the double advantage of
including all, and permit s~h a judicious subdivision of the present
course as to mitigate its severity.
We are of the opinion that a museum of artillery is much wanted
here. France and England have them on a very large scale. We
would therefore recommend one for the \Vest Point Academy, to contain the arms of the different nations with whom we may be at war.
For this purpose we would fi1rther recommend an appropriation of five
thousand dollars, with which to purchase all the diflerent kinds of arms
and models used by civilized nations.
There is a room here in which our trophies are deposited which can
serve for a number of years for this purpose, and will render all future
expenditure very small. That this country should have the means of
keeping up with the various improvements in all arms, is so evident as
to require no argument. We would, however, suggest that every art
should have its history; and as a further reason, it would be a saving
of treasure to the nation by preventing the testing of arms the utility of
which may have long since been settled.
In conclusion, it is with great pleasure we can assure you that in the
given time of four years as much has b<wn accomplished as could be;
that the professors and their assistants are justly entitled to the highest
commendation; that the acquirements of the cadets are highly honorable to them; that the object of the government in the establishment of
the institution, in a military point of view, has been attained, and that
' the whole country has been greatly benefited by the diffusion of scientific and military information.
JOSHUA BAKER,
JAMES PURVIANCE,
E. W. ANDREWS.
WEsT PoiNT, June 15, 1853.

RepoTt

of the

Comnzittee on Discipline.

The committee on discipline report, that the duty assigned them has .
been discharged with all the care practicable. The rules and regulations touching this branch of the service have been so long maturing
under the advice of able and practical men, that it may appear presump~
tuous on the part of the committee to recommend any material modifi- .
cation of them. They seem in the main to be wisely adapted to ac~.
complish the end designed-the highest degree of order attainable. The·
committee, however, after careful deliberation and inquiry, can~ot re- .
· si:3t the conviction that such rules as require all matters .in relatiOn to ·
cadets which have been heard and decided by the acad~m1c board here, .
to be reported to the Secretary of War for his affirmation or reversal, .
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should be so far modified as to withdraw fi·om the War Department the
power to return a cadet here who has been found deficient by the academic board, or whose demerit has reached the point now provided by
the regulations of the academy. It seems to the committee that the
superintendent and able officers now here, as well as those usually detailed for this service, are fully qualified 00 determine finally and conclusively upon the two subjects above indicated. They who see the
cadets daily, hear their recitations, and are familiar with the conduct of
each in the minutest particular, it can hardly be necessary to argue
must be, of all others, the most suitable persons to determine upon the
propriety of admitting or returning them. The practice of returning
cadets to the academy by the authorities at Washington, after a suspension or dismissal by the academic board, which the committee are informed has to some extent prevailed, it is easy to conceive may, and
indeed must, become injurious. A cadet who feels that there is a power
elsewhere to whom he can appeal, and where through his friends he.
can bring to bear an influence sufficient to restore him to his place, notwithstanding he is incapable of mastering the course of studies pr~
scribed for him, or has by his conduct forleited the confidence of hts
instructors, and given the most indubitable proof that he does not ~ppr~
ciate the liberality of the government in providing for his ed~cat.w~, 1t
requires no reasoning to convince any one, may do great m1schwf by
his evil example; a11cl when returned here, in the case supposed: h1s
power to do evil is greatly increased. by urging upon his compam?ns
his own success in setting at nought the authorities here. Assum1~g
that the object of the government in maintaining the school is to ohtam
for education the best intellects the country affords, as well as young rr;en
of good character, it seems to the committee very clear that a cadet bemg
found deficient in .intellect, or who has so deported himself as to receive the number of'two hundred demerit marks in any one year, should
at once, and forever, give place to another who can acquire the confidence of the officers in charge of the academy. When it is considered
that each cadet is, on tv'ro successive days immediately following any
report of hi.s delinquency, apprized of the precise character of the charge
against him, and has, by an application to the superintendent, a right to
be heard, and will be relieved from the charge if he presents a re ason~
ble e.xcuse, or shows any error in the officer mal\ ing it, the argument m
favor of permitting the decision here, touching the conduct of a cadet,
to be cond.usive, is greatly strengthened if not rendered impregnable.
The committee are very decidedly of opinion that a modification of the
rule, or a change of tbe practice in these two particulars, cannot be too
strono1y urged. Abund<mt evidence has been furnished the committee
-of the vigilance of the officers in enforcing the rules for the discipline of
the co~ps . .It is seen in the order and neatness oftbe quarters of thecadets; m their gentlemanly and manly bearing; jn the facility and accu- ·
racy with .wbi c~ their d~ti ~on pnr~de are perform d; and last, though
not lea;~, 111
1r
xammntwn, :vh1cb, though thorough and rigid, has
b . n qmt at1~fa tory, an(~ cr d1tal~le to teacher and pupil. The com.mtttee tak gr at. pl a. ur m ~ nclenng to the officers and professors of
the <Jcad my the1r mo;:;t ordml thank for their kindness in communi,..
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eating information upon every subject, flnd exhibiting to the committee
every matter they desired.
DWIGHT JARVIS,
HENRY S. BAIRD,

GEORGE TEMPLE.
\VEST PmNT, June 14, 1853.

Report

of the

Committee on Administration.
WEsT POINT, June 11, 1853.

The committee do not feel called upon to suggest any changes in the
organization of the academic staff, nor can they perceive that any such
changes are necessary for the welfare and prosperity of the institution.
Everything indicates that the administration of its affairs is in good
hands, and that the whole country may reasonably expect from it the
most desirable results. The regulations established for its government
are duly enforced, and the cadets appear to yield to them a cheerful
obedience.
The attention of the committee has been drawn to the consideration
of the expediency and necessity of erecting a new building for cavalry
exercise. We are aware that the subject has been before Congress, upon
the urgent recommendations of former boards of visitors, and we cannot
add to the force of the arguments made use of by them in favor of the
measure. We should regret to be compelled to believe that there is a
greater indifference to the safety of human life and limbs in this country than in most others. It is enough for us to say that, in the opinion
of the superintendent, the course of equitation cannot be properly
taught without it, " and that the room now used for the purpose is
extremely dangerous to the lives and limbs of the cadets." In this
opinion we entirely concur. The appropriation required for the erection
of such a building will amount to some $20,000. We can hardly excuse ourselves if we neglect to bring this subject, so far as we are able
to do so, most emphatically to the notice of those who have the power,
and we doubt not the disposition also, to remove the evil.
The committee concur in the opinion of the surgeon, that the hospital fiJr the cadets now occupied is very defective in the number, the
arrangement, and the ventilation of the wards, and wanting in many of
the comforts and conveniences so important to such an establishment.
There are but five rooms that can be occupied by the sick, and these
are only capable of accommodating ten patients-two in each room.
It is estimated that the sum of $6,500 will be necessary to make such
additions and improvements as the health and comfort of the cadets
absolutely require. We concur also in the opinions expressed by the
Board of Visitors last year, that the dwellings of the professors do not
afford them adequate accommodations; that they should b~ enlarged,
and a study or office should be erected for each adjoining h1s quarters.
It is estimated that the sum of $5,051 35, in addition to the sum
already appropriated, ($3,000,) will be required for t~is. purpose.
We concur also in the opinion that additional bmldmgs should be
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erected for the use of the assistant professgrs, and of officers detailed
as acting assistant professors, who now occupy rooms in the cadets'
barracks, and for others. It is estimated that the sum of $28,000 will
be needed for this purpose.
To erect such new stables as are deemed necessary, it will require
an additional appropriation of $7,491.
If it shall be the intention of Congress to increase the number ot
cadets corresponding with the number of Senators of the United States,
it may not be deemed a work of supererogation for the committee to
express the opinion that such increase may be made without any additional expense for instruction. The academic staff, as at present organized, will be · sufficient, with such officers as may be detailed from
th.e army without injury to the public service, to supply the additional
instruction which may be required.
If the cadets educated here are not needed immediately and directly
for the public service, still the influence of their education, skill, ~nd
example diffused through the community in the walks of private hfe,
will be of immense advantage to the nation. It is a mistake to suppose that theirs is a life of idleness. No men living are required to be
more industrious. It is the crowning excellence of the institution that
arrangements are made by which all their time is suitably employed.
They, while here , have no time to contract vicious habits. The delusion is dispelled, if they ever before were under its influence, tha~ they
can become wise and learned without study, or distinguished without
merit. If it is indeed true that " intelligence is the life of liberty,''
shall have in them a self-sustaining and ever-increasing power, diffusmg
sentiments of respect for our national Union, discountenancing sectional jealousies and combinations, and ever ready to maintain the
cause of law and order, to enforce justice, and defend the rights of the
nation against internal and external aggression.
From a careful investigation of the su~ject the committee have c~me to
the conclusion that the pay of the cadets should be increased. Prevwusly
to 1845 it was $28 20 per month; it is now $24 per month. For ~he
last four years there has b een a deficiency, on an average, of a fractiOn
short of $2 40 per .month in the p ay of each cadet to meet his expen~e.s.
The consequence IS, that many of them, after practising the most ngid
system of economy, are obliaed to leave the institution involved in debt.
Those w.ho ~ave escaped th~ humiliating po.sition have usually had aid
from their fnends, or some other means than their pay, to meet a portion of their expenses.
If military strength is worth anything, it is worth all it will cost to
maintain this institution in the highest degree of efficiency. The expen e. of acquiring and P!~servina military science by its agency is
small mdeed, compared With the expense, in other nations, of supportina large standi~g armies. I~ $ives us moral power, which tends
greatly to secure mternal .tr~nqmll.Ity and peace with other nations. In
the v .nt of war, the gmdmg spints in its operations must hereafter
come hom among tho-. "\ ho have graduated here. Indeed, we shall
n v r be able t · rnput th valu
f the services of those who commnndN~ th v?lunteer corp. at ucna Vista, and in the subsequent
'>a lc~ m ~ lex1co.
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While the committee are not prepared to recommend a higher standard than that now required by law as a qualification for admission to
the academy, they will take the liberty to suggest that too much care
cannot be taken in selecting for cadets young men of undoubted talents.
The institution is maintained for the benefit of the whole nation,
and not to give patronage to those who recommend or appoint the
cadets. This object should be kept in view. It is no benefit to the
nation or to the individuals se]cc1ed that persons should be sent here
for short periods without sufficient physical or mental power to enable
them to stand the test of a critical and thorough examination. They
should at least possess " a genius for hard work."
If the period for instruction should be extended to five years-and
we are of the opinion that it should be-more attention could be given,
and with much profit, to acquiring a more thorough English education
and a knowledge of the Spanish language, now made almost indispensab]e in the education of officers of the army. Our cadets should he
qualified to take and hold advantageously not only the highest positions
in the army, but the highest positions also in civil life.
DANIEL GOODENO,V,

A. V. BRUMBY,
W~I. G. BATES.
To the BoARD oF VrsrToRs.

Corps of Engineers.
The Engineer department is seriously embarrassed by the want of
officers, and must, therefore, again press the necessity of an increase
of the corps.
As considerable time must at any rate be consumed in effecting an
augmentation, only to be safely brought about by small annual ad dition3, it is the more urgent that the earliest provision practicable be
made.
The services of the officers of this corps owe their value not to their
academical education merely nor mainly, but to a practical engineer
education acquired in long-continued professional pursuits~ upon which
they all engage the moment they graduate, and in which they are
thenceforward ince~santly occupied. These, besides great personal
attention and labor, involve the application in every form of the scientific principles acquired at the academy; the prosecution of studies in
various ~ranches of science and knowledge; the personal supervision
of co~phcated constructions; the management of large bodies of mechamcs and laborers ; the various business transactions connected with
qualities, prices, purch:t ses, contracts, &c.; the safe regulation of disbursements ; together with punctual and exact accountabil]ty at the
. treasury, &c., &c. These, and such like matters, constituting a practical school, through which it is indispensable to pass for th~ officer ~o
be fitted for the higher and greater responsibilities devolvmg on h1s
growing experience. An increase in numbers can only be safely made,
therefore, by additions to the foot of the corps. That it can thus be
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safely made has been demonstrated by the success that has attendfd
an invariable adherence to that course for half a century.
In general terms, the proposition is to add to the foot of the corps
yearly, for a few years, a small number of qualified graduates of the
United States .iYiilitary Academy, and to make, within the same period,
promotions within the corps gradually and to a fixed extent. The average annual addition, the total addition, and the process to be specified
in the law.
Of the forty-three commissioned officers of the corps of engineers,
deducting fifteen who are employed either in the office of the Engineer
department, in duties of the military academy, or on the coast survey,
&c., and six of the youngest lieutenants, who have not yet had the experience requisite for taking separate charge of operations, there remain but twenty-two officers. Of this, number, moreover, six are em·
ployed in California, or on the route to Oregon, or on the Texas frontier; leaving on this side of the continent but sixtee'n officers to conduct
operations on more than forty fortifications now actually in the hands,
for construction or repair, of this department.
The inspection, construction, &c., of light-houses is made a duty by
law of this corps; and, accordingly, eight or nine of the officers .are
now charged with such employments. Besides which, more than thirty
works of river and harbor improvement, appropriated for by Congress,
are also in their hands. Following up the principle of giving to th~
public the utmost advantages of qualifications acquired in their diver~l
fied and active experience, these officers no'w, as heretofore, and as will
be hereafter, are called on to direct various other public operations ..
A full and minute specification, unsuitable to this communic~twn,
would place the necessity of the measure for which I am contendmgthe material economy, and in many respects . the great public ad~an
tage-in a light that could hardly fail to be satisfactory to every mmd.
And I shall be prompt in a matter which I deem so important to the
general good, and so urgent, to supply all useful information, whenever
a favorable reception of the proposition shall be intimated.
In the mean time, I beg, for other remarks on this subject, to refer to
my annual reports for 1849 and 1850 .
.In this connexion I have to ask your attention to the advantages that
Will result from an increase of the sapper, miner, and ponton force.
The present single company is in excellent condition, and, with the
exception of a portion of recruits, well instructed. A detachment is
D:ow serving under Major Delafield, of the corps of engineers, in prepanng defences on the Rio Grande frontier. Another under Lieutenant
Donel.son, of the same corps, is assisting Governor Stevens in the exploratiOn of the northern route to the Pacific. Another is engageJ on
the coast survey. These detachments, all rendering valuable service
to the country, so lessen the force at West Point, however, that with
the numl-er under in. tructio~s as .recruits, and those required to aid in
the course of .pract1cal enameenng at the Military Academy, and to
guard the engm e r property there, few remain for other duties not less
imp~. tn ~t-in particular, for the duty of assisting in the construction of
fort1fi~a.t10n s? and, ~ls for the peculiar duty of maintaining exis~:ng
fort m repa1r. 'I hi la t I have always deemed an important function
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of these troops ; and so soon as we shall have men enough to maintain
at each fort a force of two or three to eight 'o r ten, according to its size,
we shall be able to a vert injury and deterioration that otherwise would
involve large expenditures. This service will not supersede nor interfere with the employment of the garrison, but will be independent of
it, and necessary, whether a garrison be present or not. But the duty
can be performed only by persons duly trained. This training can be
given in a proper manner only at a moderate rate with our present
means; and I therefore recommend that Congress be asked to grant, at
an early day of the present Congress, a single company in addition, on
the same organization as the present one.
This is the place for me to refer to an estimate that I have handed
in for the " repair and preparation of the ponton bridge train, to be
stored and kept in readiness for the field," $25,000.
It seems of importance that the preparation suggeste1 I should be
made at once; the building erected fc)r the purpose at West Point will
allow the train to be well stored, and the engineer company will be
able to keep the train in readiness for the field, so that the whole or
any part, with a portion of the engineer company as pontoniers, may
be despatched to any section of the frontiers with the first detachment
of troops.
RIVERS AND HARBORS, &C.

The works of ttis character intrusted to the Engineer department
have been prosecuted during the year with all the vigor practicable.
They have been distributed among the officers whose previous duties
had placed them in the vicinity of the several localities to be surveyed
or improved, or under whose charge they could be executed with the
greatest efficiency and economy.
Among them are many surveys of harbors and inlets, and of rivers
having their sources far i~1 the interior. To insure obtaining the most
reliable results from these examinations, care has been taken that they
should all be made by the officers in person, excepting only certain instances, where the localities to be examined came within the immediate
operations of coast-survey parties; in these cases it was considered
that despatch and economy in the entire expenditure would be promoted by blending the survey required for the harbor improvement
with that about to be undertaken by the coast survey. In accordance
~ith this view, the surveys required of the James and Rappahannock
nvers, and of Georgetown harbor, South Carolina, have been confided
to the coast survey. lVIuch information has also been derived from other
surveys completed or in progress under that office. The demands
upo~ the personal attention of the officers of the engineer corps in executmg these surveys have been great, and in some cases th ey have
unavoidably been hindered by them from expediting works of improvement also confided to their care. The surveys, with a few exceptions,
are now finjshed, and their results available for the action of Congress.
Mo~t of the improvements directed by the law required the use of
dredgmg apparatus; the demand this produced was much larger th~n
the country could immediately supply, and it has been necessary, lQ
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making contracts, to allow, in most instances, time sufficient :fiJr new
machinery to be constructed, in addition to that needed for effecting the
excavation. The great depth of water in which a portion of the work
is to be done, and the exposP-d nature of some of the localities, have
necessitated corresponding caution and deliberation in fixing the character of the apparatus to be selected, and have required machinery and
vessels of unusual power and strength to be prepared. The prevalence
of a devastating pestilence through the country bordering on the Gulf
of lYiexico has greatly retarded all operations in that section of coun ·
try-officers, workmen and contractors, having alike been prostrated
by it. The works advanced during the year, to the extent of the means
available, are the breakwater at Richmond Island harbor, Maine; Portland harbor breakwater; K.ennebunk piers; Marblehead sea-wall; Pl~
mouth beach; preservation of Great Wood's Hole harbor; Hyanms
breakw,ater; removal of Pot rock, Hellgate, New York; Delaware
breakwater; works at Chester harbor; construction of steam-dredge,
&c., for the Atlantic coast; opening a ship-channel from the Mississippi
river to the Gulf of Mexico. Several of these are finished, but most
of them need add1tional appropriations for their completion.
A statement of the progress made during the year upon each work
follows :
Removing the rocks obstruct·i ng the navi!{ation near Falls island, Cobscook bay, jlfaine. -The locality has been examined, and the removal
of the obstructions decided on. A satisfactory proposition to execute
the work by contract has not, however, thus far been received.
(For report of surveying officer, &c., see appendix A.)
Balance in tr.e asury October 1, 1853 __ . _____ .. _... _..... $4,800
Probable amount to be expended by 30th June, 1854 .. ·-...
4,800
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .... _____ ....... _..... _. .
4,000
Breakwater at Owl's-head harbor, or at Rockland harbor, in Maine, as
the War Department shall decide.- The two positions have been examined and surveyed, hut no determination between them has yet been
made-much difference of opinion existing as to the relative suitablen~ss
of the two places for the work and the comparative advantages wh1ch
each offers for the protection of commerce. It is expected that the
selection will be made in time for the completion of the breakwater
during the next working season.
(For reports ofthe surveying officer, see appendix B.)
Balance in treasury 1st October, 1853. __________ . _____ •. $14,800
Pro~:mble amount to be exrended by 30th June, 1854. ____ . _ 14,800
Estimate of amount reqmred to be appropriated tor fiscal
yearending30thJune, 1 55------------·------------ 15,000
Survey in rrfere"!-c~ to the c_onstruction of a breakwater on the east side of
the I~lan~ of ~~art~rncus, l.Imne. - everal positions have been examined,
and proJects for the ·work ba" d on the surveys are in hand subject
'
to the future action of Congrcs .
{l• or reports of survcyinf1 officer~, see appendix C.)
Balance in trea ury 1st ctobcr, 1 53 .••••••• __ •••• ____ •
$750
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ImpToving the Kennebeck riveT fi·om the United States arsenal whmj; in
Auu1tsta, Maine, to' Lovtjoy's naTrows.-The river has been examined,
and a project for its improvement prepared and approved. The great
temporary demand for dredging hm<.;hinery has caused bidders for the
work to advance their prices much beyond its value. It is hoped that
propositions will be obtained in season for next year's operations at
reasonable rates.
(For report of survey and other documents, see appendix D.)

Balance in treasury October 1st, 1853. . . . . . . . . . . . . . . . . . . $5,800
Probable amount to be expended by 30th June, 1854......
5,800
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .... _.. . . . . . . . . . . . • . . . . . .
6,500
Breakwater at R ·ichmond Island harbor, Maine.-After seeking ineffectually for an equally efficient and more economical process for the
execution of this work, the officer in charge finally determined to use
stone for the entire breakwater. Accordingly, 7,000 tons of rock,
varying from one-fourth of a ton to two and three tons, have been
deposited within the line of the work, consuming the means applicable to it. The harbor is of importance not only to the commerce of
Portland, but to that of the entire New England region. The work is
at the height of low water in its mid-channel portion. It should be
raised to six feet above high water throughout its whole extent.
(For report of officer in charge, see appendix E.)

Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 ......................... $50,000
Repairing the breakwater in Portland harbor, 1"W'aine.-The means
available for this work have been applied to it. The capping is still
wanting for a length of 800 feet; the work is dangerous in its present
condition, and the unfinished portion should be completed, for which
purpose an estimate is furnished.
(For report of officer in charge, see appendix F.)

Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855. . . . . . . . . . . . . . . . . . . . . . . . . .

$8,000

Repairing the piers at J(enncbunk, klaine.- The eastern pier has been
prolonged to the Perch roc:ks, and thence in-shore about thirty feet;
from whence it is continued to the sand hills by a catch sand of triangular frame-work.
The western pier has been repaired, and also connected with the
sa~d hills by a_ sim~lar catch sand. The "Hardinge wharf" has been
rarsed above high tides, ballasted and repaired.
No further appropriation is asked.
(For report of officer in charge, see appendix G.)
Repairs of sea-wall at MarUlehead, Massaclzusetts.-The sea-wall has
been. fully repaired with the old materials through its whole length,
and Is now as substantial as it ever was.
No additional appropriation ·is asked.
(For report of officer in charge, see appendix H.)
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chusetts.-Work was resumed early in the spring and continued until
August, when the want of an officer to take immediate direction rendered it advisable to clo::e the operations, ~ince when -nothing has been
done beyond what was necessary for the security of the unfinished
work.
Thirteen hundred cubic yards of stone and concrete masonry have
been laid, extending the sea-wall tvv-o hundred and fifty linear feet;
the wall has been backed with earth, and a temporary wing has been
formed for the protection of the unfinished work.

Balance in treasury 1st October, 1853 ..... ______ • . . __ •.• $18,10.0
Probable amount to be expended by 30th June, 1854. __ .... 18,100
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855. __________ .. __ . __ . ____ . . 30,000
Protection cf Lovell's island and sea-wall, on Deer island, Boston harbor, Massachusetts.-These works are in nearly the same condition as
last year. They require some repairs.

Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 ___________ . ______ . _____ ... _.

$2,500

S urvey in reference to the improvement nf the harbor cf S cituate, in connexion, with the North river, Massachusetts.- The survey is compl~te?, but
other pressing avocations ot the officer in charge has delayed h1s mvestigation of the improvement desired. The maps of the survey, with a
report examining into the feasibility of accomplishing the objects desired, will shortly be rendered.
Survey in reference to the construction of a breakwater at Eai:it Dennis,
Barnstable bay, Massachusetts.-This survey is completed. The harbor
of Dennis lies at the bottom of Cape Cod bay, about midway between
Plymouth and Provincetown. Though much exposed, it is the only
point between the two places where deep water approaches the shore;
hence its suitableness as a site for a harbor of refuge against north and
northeast blows, for vessels en 0craged in the commerce of Boston and
the neighboring ports.
(For report of surveying officer, see appendix I.)

Balance in treasury October 1, 1853. _... ____ • ______ . ___ .. $1,450
. R epairing the injuries done to the government works on Plymouth beach

~n the great storm of 1851.-The beach which protects Plymouth harbor

weak, through an extent of nearly two miles, and subject to incursions
of the waves in heavy gaves. In this extent, some six or seven breaches
were formed by the gal~ of 1 51. The most serious of these have been
closed by a structure of triangular frames or bru sh fence, amounting in
all to. about 2,40 runninCY fe l, but upwards of 1,000 feet of breach yet
rem am unclosed . T he whole weak portion, about 8,500 feet, should be
prot cted by a ru h fi n~ , to c mplete which an appropriation is asked.
( or rep rt f officer m charge, &c., see appendix K.)
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Balance in treasury October 1, 1853 .••. - - ••••• - _. • . • • • • . • $4,000
Probable amount to be expended by June 30, 1854 ....•• _.• _ 4,000
Estimate of amount required to be appropriated for fiscal year
year ending June 30, 1855 ...• - ..•. - .•••....•.• - . . . . . . 13,000
Preservation of Cape Cod haTbor, at or near Pro'Vincetown, Massachusetts.-The application of the same kind of protection heretofore employed, viz: checking the drifting of the sand, by planting beach grass
in it, has been approved; but the delay in the passage of the necessary law, by the State of Massachusetts, granting the requisite jurisdiction over the land to the United States, has prevented the use of the
last spring season for planting the grass. This will be done next year.
The existing appropriation is reported by the engineer officer in charge
as sufficient for the work.
(For report of officer in charge, &c., see appendix L.)

Balance in treasury October 1, 1853. ___ .••. ____ • _. _. __ • _. $4,950
Probable amount to be expended by June 30, 1854..•••• ___ . 4,950
Preservation of Great Wood's Hole lzarbor, Massachusetts.-A rough
stone wall, closing the northern and principal breach, about 300 feet
wide, is completed. To protect the adjacent shore bank, and to close
a small opening to the southward, a small addition to the present means
is required.
(For report of officer in charge, &c., see appendix M.)

Balance in treasury October 1, 1853 ... ___ __ .... - .. - .. - - - . - $.590
Probable amount to be expended by June 30, 1854 .. ~... . . . . . .590
Estimate of amount required to be appropriated for fiscal year
ending June 30, 1855 ... _•... _. _ . ___ . ___ • ____ ••. __ . _. . 2,000
Repairing the breakwater at Hyannis harbor, Massachusetts.- The breakwater has been rebuilt and levelled for a distance of 400 feet from the
eastern head ; 220 feet of this were finished by a solid capping of heavy
split stone, on the 30th of September last, and the remaining 180 feet
are now probably secured. This will exhaust the appropriation.
750 feet wm then remain needing similar repairs, to effect which a further appropriation is necessary.
(For report of officer in charge, &c., see appendix N.)

Balance in treasury October 1, 18.53 ......... __ .....• ___ •
Probable amount to be expended by June 30, 1854 ..•.....
Estimate of amount required to be appropriated for fiscal year
ending J un_e 30, 1855 ...... __ ... __ .•.. _...... _••• _•••
Survey

$1,.500
1,.500
15,000

of

Taunton river and New Bedford harb01·, Massackusetts.It became necessary to
Withdraw the surveymg officer for other duties before his report could
be ma~e, and to place the subject in the hands of another officer, whose
report 1s e:xpected to be ready for any action that Congress may take
on the subject.
·
T~unton river.-The_ survey is completed.

Balance in treasury October 1, 1863 •••••••••••••••••••••• · ~ $600
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New Bedford ltarbor.- This survey shows that 18 feet of water can
be brought, at low water, over the bar at the entrance of the estuary
on which the city and opposite town of Fairhaven are situated; and
that the same depth can be carried up, on the Fairhaven side, to oppo- site the lower end of New Bedford. From this point the channel of
the city wharves does not afford much more than 10 feet of water.
The navigation is constantly becoming worse, owing, it is believed, to
the encroachments on the channel by wharf building, and to a bridge
built within the present half-century across the estuary, and connecting th e two places. This bridge, resting on extensive foundations of
loose stone thrown overboard, greatly obstructs the flow of the tide up
and down.
Bes1des a general commerce, this place is the port for 350 whaleships, manned by over 10,000 seamen, and representing eight and a half
millions of capital. The importance of arresting the further progress
of the evil, and of affording this trade all necessary accommodation, is
pressing. As the method most adapted to the existing state of things,
the officer in charge considers that the foundations and piers of the
bridge should be removed, and the wharves choaking the gorge between Fish island and the city taken away, so as to open a fair channel
for the water next the town. This being done, to dredge a passage 200
feet wid e, with a depth of 17 feet, from the foot of this channel to the deep
water below the town. The cost of these operations, independent of
the value of the bridge and wharf property, is estimated at $70,300.
(For report of officer in charge of survey, see appendix 0.)
R emoving obstructions near the mouth of Seekonk river, harbor of .Prov~
dence, Rhode Island.-The law providing for removing a rock at this
locality having been modified so as to ·admit of the removal of any obstructions thereat, a contract has been entered into for dredging a channel through the crook, 'under which about 12,000 cubic yards of sand
and shells have been removed. By the last reports, about 5,000 yards
more will be excavated, so as to afford a channel of ten feet depth at low
water, with a w~dth of one hundred and fifty feet. To complete the
requi site improvement, this channel should be widened to two hundred
and fifty feet, as it is now too narrow for the number of vessels frequenting the harbor.
(F or report of officer in charge, &c., see appendix P.)

Balance in treasury
Pro?able amount to
Estimate of amount
year ending 30th

1st October, 1853 _____ • __________ . _.. _ $1,750
be expended by 30th June, 1854. _. __ . __ 1,750
required to be appropriated for the fiscal
June, 1855 .... ___________ •. _ _ _ _ __ _ __ 5,000

Survey of the har.b?r of Providence, Rhode Island.- This survey is
completed. In add1t1on to the removal of the obstruction at the crook,
the officer in cb r~e recommend" the excavation of a channel throughout
the l engt~ of the u~ner har?or, which is now shoaling, and is too narrow and mcommod1 u for It co~merce at almost any stage of the tide.
Such a channel, two hundred feetw1cleandaffordingnine feet depth at low
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water, would require the removal of about 270,000 cubic y ards of matter, and would cost $67,500.
(For report of officer in charge of survey, see appendix B.)
Improvement ofthe harbor of Bridgeport, Connecticut.-A cut 100 feet
wide has been made over the inner bar, requiring the ~xc avation of
13,000 cubic yards of sand and gravel.
The machinery is placed at work on the outer bar, to make a corresponding cut there.
(For report of officer in charge, &c., see appendix Q.)

Balance in treasury 1st October, 1853 ....... _. . . . . . . . . . . . $5,500
Probable amount to be expended by 30th June, 1854 ...... _ 5,500
Estimate of amount required to be appropriated for the fi scal
year ending 30th June, 1855 ........... _...••......... 22,000
Removing Middle rock, N ew Haven harbor, Connecticut.-A contract
was made in November, 1852, by the officer in charge, with Mr. H.
Maillefert, for the removal of this rock to the depth of seventeen feet at
low water, for the arpount of the appropriation. After firing thirtysix charges of powder upon it, Mr. MailJefert reported his inability to
effect the reduction for the sum contracted for, and a new agreement was
entered into with him to reduce the rock to the level of thirteen and a half
feet for the amount of the appropriation ; this being considered to be as
large an amount of work as could be effected by any other plan of operations for the same sum of money. After firing fifi:y-four charges more, the
contract was substantially abandoned by Mr. Maillefert, he having found
that their effect was much less than he had anticipated. A survey of
the locality has shown that there are two other rocks lying to the west...
ward of the Middle rock, and nearly on a line with it and th e southwest
ledge, having on them fourteen and thirteen feet water, respectively, at
~ow tide. The cost of removing all three to a depth of seventeen feet,
lS $72,000.
(For report of officer in charge, &c., see appendix R.)

Balance in treasury 1st October, 1853. _. _............. . . . $6,000
. Survey ofthe harbor if Port Jejferson, N ew York, with riference to the
tmprovement thereif.-Tbis survey is completed. The harbor is a deep
~nd large sheet of water, with lateral reservoirs opening into Long
Island sound. Th~ prevailing winds and CUIT~nts act unfavorably upon
the ez:tran?e, shoalmg the water,. an~ threatemng to close it altogether.
!he Situati~n of. the _present .openmg IS SUCh as to p:oduce a windmg and
Irregular d1!·ectwn m. the tidal c?~rents, and to 1mpair th eir velocity,
The officer m charge IS. of the opmwn that, ~y collecting and directing
~.11 the water now runmng out on the ebb mto a single channel, the
m~et may be preserved from further deterioration, and its depth maintamed. A new inlet is forming in a position more favora ble to the
harbor than the present. This will probably become the principal if
not the only entrance, and seems to be the one most suitable tn be
confirmed by the efforts of art.
(For report of ?.fficer in charge of survey, see appendix S.)
Part u-14
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Continuing the £mprovement of the natigation rf the Hudson river above
and below Albany, and not above Troy.-A careful survey and study of
the river were made by the officer placed in charge of this improvement;
after full consideration of which, he was authorized to apply the existing grant to the execution of the more urgent portions of his project.
But at this time it became necessary to assign to this officer the execution of important military duties on the Rio Grande, and to place this,
together with his other duties in New York, in the hands of another
officer already much occupied with diversified labors. This change
was necessarily a cause of delay. The officer however reports that,
after due inquiry, he has received several propositions for the execution
of the contemplated improvement, and that he confidently expects that
he will be able to negotiate a contract with responsible parties in time
to commence operations before the close 0f the season.
(For report of officer in charge, &c., see appendix T .)

Balance in treasury 1st October, 1853 ..•.•...• ___ ...••••• $49,000
Probable amount to be expended by 30th June, 1854 ....... - 49,000'
Estimate of amount required to be appropriated for fiscal .
year ending 30th June, 1855 .••. _•...• _.•• ____ • _•••••• 50,000
Further improvement of the harbor of New York by removing the rock~ at
Hellgate and Diamond reef, in the East river.-The work of reducmg
the rocks at Hellgate, which had previously been successfully prosecuted by public-spirited citizens rof New York, passed in~o the hanc~s of
the government in October, 1852. A careful survey, made at that time,
shovvecl 18 feet 4 inches of water on the highest point of Pot rock at low
tide. A similar survey now exhibits 22' 4'' at the highest point, and t~e
area of the rock, down to 24 feet, much diminished. The cost of this
reduction is $17,622 65. For the further sum of $6,000 the officer in
charge expects to destroy the rock above 24 feet water. Th~ same
method is believed to be applicable to all the rocks now obstructmg t~le
East river in that vicinity ; and the engineer urges a liberal appropn~
tion to be made to this object, so important to the commerce of th1s
great port every day, and which, in case of war, will afford most desirable facility of egress and ingress for national ships.
(For report of officer in charge, &c., see appenclix U.)

Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .... __ ......... _.. __ . __ ... $20,000
. R emoval of the bar at the junction of the Passaic and I-laclcensaclc rivers,
tn J:Tewm·lc bay, .New !ersey.-It is designed to deepe~ the west chann~l
(bemg the contmuatwn of the channel of the river above through th1s
bar) by about one and a half feet, with a width of three hundred feet.
This will require the. ~cavation of 100,000 cubic yards of m<:ttter.
The pres~nt appr~pnatwn will. be applied to obtaining a narrow
channel o£ the de 1red depth, VIZ. 11' 6" which can be afterwards
this channel ' the
wid ened. A coutract has
. be n made fo; dreda]na
b
b
w rk t _e compl ?t dl
t n. year, but the contractor has been dilatory in
com~n ncma. rl1s dr d~mg apparatus bas been taken to the bay.
t~ or report of officer m charge, &c., see appendix V.)
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Balance in treasury 1st October, 1863. . • • .. • . . . . . . . • • • . • • • $8,600
Probable amount to be expended by 30th June, 1864. . . • . . • 8,600
Survey of the sand-bars in Newark bay, New Jersey.-The survey
executed shows that, at the southern extremity of the bay, there is a
bar, and a1so a rocky ledge, which obstruct the flow of the tide into it.
It is of the first importance that these should be -removed. Besides the
bar at the juncture of the Passaic and Hackensack rivers, there are
also oyster-beds in the bay channel, and a shoal forming in the bed or
· the former river. These should be dredged out. These improvements
are estimated to cost twenty-five thousand dollars.
(For report of officer in c?arge of survey, see appendix V.)
Survey of Shewsbury Tiver, New Jersey.-The river has been surveyed
from its mouth, in New York bay, up to the junction of its two branches.
The obstructions to its navigation are between these limits. This portion of the river flows parallel to the ocean: shore, and is separated from
it by a sand-beach of a few yards' width. Across this beach, in storms,
the waves roll, loaded with sand, which is deposited in the channel of
the river, forming obstructions, to be gradually removed by the scour
of the ebb-tide of the stream. Sometimes the violence of the storm
breaks the beach entirely away, producing --a new inlet, that afterwards
gradually moves along the beach down towards the original mouth ot
the river, which eventually becomes the outlet again. To prevent
these incursions of the sea, the beach must be built up and widened.
This should be done by forming parallel brush fences along it of the
cedars growing in the neighborhood, and loading these with sand, to
be dredged from the river, thus strengthening the beach and regulating
the current by the same pr9cess. This work would require to be constantly watched, and the first injuries repaired.
(For report of survey by officer in charge, see appendix W.)
. Survey of Cranberry 'inlet, New Jersey.-This survey is completed.
Cranberry inlet, lying towards the northern end of Barnegat bay, has
been closed for forty years. A recent attempt to open it, made by
persons interested in the navigation, has shown that it is scarcely practicable to do so. The commerce of the bay now finds its outlet at
Barnegat inlet, lying twenty miles to the southward-a difficult entrance,
and one which adds considerably to the length ancl danger of mo ~ t
voyages, their destination being New York city. A canal, of two
miles or less in length, would connect the head of Barnegat bay with
the waters of Marrasquan river, and afford through its mouth a safe
an~ easy access to the ocean for all vessels plying to the northw~rd.
Th1s canal would be of small cost, and easily made. Its constructiOn
is recommended by the surveying officer as the most essential facility
required by the commerce of a large portion of New Jersey. Some
dredging in the bay and river is also desirable.
(For report of officer in charge of survey, see appendix X.)
Repairing the public works at Little Egrr harbor, New Jersey.-~n
examination of this locality exhibited the ±;1 ~t that great and controlling
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natural changes were in progress, in consequence of which the works in
question were almost swept away, and the locality they were designed
to protect entirely changed in its character. The harbor, however, is
not injur.ed, nor its facilities of access impaired, nor is any reason for
present apprehension apparent.
It is intended to make further investigations of this subject. In the
interim no further appropriation is asked.
(For report of officer in charge, see appendix Y.)
Balance in treasury 1st October, 1853 .•..• _____ . . • . . . . • $8,452

Continuation of the Delawan breakwater.-Nearly 7,000 tons of stone
have been deposited upon the breakwater, raising 440 feet of unfinished
work to its full height.
Six hundred and fifty-two feet of existing work are yet to be raised
to the proper height, requiring 10,500 tons of stone to be deposited.
But a small portion of the ice-breaker has been brought up to the
required height. About 25,000 tons of stone will complete this, and
fill up the excavations that exist at the ends of both works. The officer
in charge urges a liberal appropriation for the breakwater, which he
regards as eminently national in its character ; and expresses his confident belief that, by an alteration in the profile of its upper portion! a
great saving can be effected, without prejudice to stability, and w1th
some gain in point of appearance.
(For report of officer in charge, &c., see appendix Z.)
Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 1855. _ . _.......•....• _• . . . . . . $30,000

Construction of a harbor on the east side of Reedy island, .Port Penn,
Delaware.- The construction of an ice harbor .requires two lines of
obstructions, extending from the ~bore to deep water-one to turn the
ebb, and the other the flood ice. The harbor designed for this position
has five open isolated timber piers in each line; the outermost in about
twenty-two feet water. Reedy island, as well as the bed of the river,
is ?om posed of soft mud to a great depth; hence it was necessary to
dnve piles to obtain a foundation for all preliminary objects, as storeho~ses, buildings, timber-sheds, truck-ways, engine platforms, &c.
~h1s has made the work of preparation both slow and costly. Four
pu=:rs of the lower line are however finished, and the fifth is under way.
It ~s expect.ed that three piers of the upper line will also probably be
fimshed this season. The total area of the finished harbor will be
about twenty-four acres, more than half of which will afford over twelve
feet water.
, To finis~ the upper line of piers next season, an additional grant of
$30,000 will be wanted.
(For report of officer in charge, see appendix A A.)
Balance in treasury 1st October, 1853 ...• _...... .. . . • . . . . $8,090
Pro?able amount to b ~p nd d by 30th June, 1854 .... _... 8,090
E st1mate of amount r qmred to be appropriated for the fiscal
year ending 30th J un , 1 55 ••••••.•. _..•... _. • • • • • • . . 30,000
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Repairing the piers and improving the harbor of New Castle, Delaware.So far as is expedient, the repairs of the old work in this harbor are in
progress.
A pier is about to be built in the prolongation of the New Castle and
Frenchtown Railroad Company's wharf, for the purpose of protecting the
harbor from the effects of flood ice. This is all the present appropriation will effect. It will leave an indifferently sheltered harbor. The
national importance of the position is considered to require a spacious
and well-protected harbor; and towards this result additional appropria tion is asked.
(For report of officer in charge, see appendix B B.)

Balance in treasury 1st October, 1853....... . . . . . . . . . • . . $13,500
Probable amount to be expended by 30th June, 1854....... 13,500
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .•.•.•.......... __ . . . . • . • 15,000
Repairs of the works at the harbor of Chester, on the Delaware river.The repairs were all completed in June last, under a contract, and
the work has been well and thoroughly executed. No further appropriation is needed.
(For report of officer in charge, see appendix C C.)
Improvement of the Patapsco river, from Fort McHenry to the mouth of
said river.-In consequence of the non-completion, within the specified
time, of the steam-dredge and appurtenances, authorized by Congress
to be built for the waters of the Chesapeake bay, &c., but little work
has been done by the government in the improvement of the Patapsco
river up to this date; the dredge is finished and in operation, working
in conjunction with the new steam-dredge recently built by the authorites of the city of Baltimore, for the purpose of improving the navigation of said river.
In order to carry out the minimum system of the improvement of this
river as projected, it is proposed to apply to it two additional steamdredges, ten scows, and a steam-tug for towing the scows to the place
of deposit for the excavated matter.
(For report of officer in charge, &c., see appendix D D.)
Balance in treasury 1st October, 1853 ... ___ ... _. _. ___ .. _. $19,500
Probable amount to be expended by 30th June, 1854 .. _. __ . 19,500
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855. _. __ .. __ .·....... _.......
10,000
Remo'l)ing obstructions at the mouth of the Susquelwnnah river near Havre
de Grace, Maryland.- The great demand for dredging apparatus during
the year has prevented a contract being entered into for the cOI;nmencement of the removal of these obstructions.
Should the government build a machine, the work can be completed
for three-fourths of the cost of doing jt by contract; inclusive of t~e
amount to be paid for the apparatus. To effect the improvement (~n
this way) in accordance with the approved pr~ject of the offic~r m
charge, will require the sum of $45,000. If this idea be not sanctiOned
by Congress, resort will be had to contracts with the owners of dredg-
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. ing machinery, and as much work accomplished with present means as
possible.
(For report ofofficer in charge, &c., see appendix E E.)
Balance in treasury 1st October, 1853.. . . . . . . . . . . . . . . . . . . $9,900
9,900
Probable am_ount to be expended by 30th June, 1854.. . . . . .
Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 1855 ..•.......••••••.. ~ •.••.• · 35,000
Construction qf a steam-dredge, equipm~nt, and discharging scows for the
waters of the Chesapeake bay and Atlantic coast.-Measures were tc.~ken
by correspondence, and by examination of the most approved dredges
in operation near Philadelphia, New York, and Albany, to obtain a plan
of machine best adapted to digging in deep water and in exposed
situations.
A suitable machine and scows were contracted for; their completion
was delayed by the difficulty of procuring lumber and mechanics; they
. are now in operation in the improvement of the Patapsco river.
With a view to economy and efficiency, two dredges and a tug,
needed for the improvement ofthe Patapsco river, are proposed to be
constructed for the general service of the Atlantic coast; they can thus
be applied from point to point as most needed.
(For report, &c., see appendix F F.)
Balance in treasury 1st October, 1853 ...............••.•• $4,000
4,000
Probable amount to be expended by 30th June, 1854... - •..
· Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 ............•.....•• _.... 50,000
Improvement of the James and Appomattox rivers below the cities of Richmond and Petersburg, Virginia-James river.-With the assistance of the
coast survey, a minute examination of the rocky foundation of the bars
· in the river, near Richmond, has been made, from which it results
that, by the aid of dredging, fifteen feet water can be carried to the
city wharves at Rockett's at high water.
. A cont~act has been entered into for an approved and suitable ?redgmg machme, and operations will be commenced as soon after 1ts delivery as practicable, in the manner proposed by the local engineer.
(For report, &c., see appendix G G.)

B alance in treasury 1st October, 1853 ... _.. .' __ .. _..•..•• $18,750
Pro_bable -amount to be expended by 30th June, 1854....... 18,750
Estimate o~ amount required to be appropriated for fiscal
year endmg 30th June, 1855 ...... ____ .• ____ .. __ . . . . . 50,000
Appa.mattox river.-Under a contract made in June last, work has

b~en ~ommenced for the improvement of this river ; but in consequence

o_f vanous d lays, and the ab ence of a suitable dredging machine. but
little proQTeSS bas b ll maue. ~rrangements are now being made by
the contractor for a n w and efficient machine and it is hoped the work
will .:o n go on ~ ati"£ ·t rily.
'
'1 o contii uc the'' rl-_an additional appropria6on is asked.
(F r rep rt f fficer m charge, &c., see appendix H H.)
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Balance in treasury 1st October, 1853. _... __ • ___ ..••••••
Probable amount to be expended by 30th June, 1854 .•• _••
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .. - .•....
&

••

_

. . . . . . . . . . . .

$18,750
18,750

.

Sur-vey of the Rappahannock river, Virginia.- The survey of this river,
with a view to its improvement, has been busily prosecuted by officers
of the coast survey during the past summer. The project for the improvement will be presented as soon as all necessary information is obtained.
Re-opening a communication between Albemarle sound, North Carolina,
and the Atlantic ocean, by the construction of a breakwater acToss Croatan
sound.-On a very careful examination of all the local circumstances,
by the engineer oificer in charge, it was thought best to suspend the
construction of the breakwater provided for by the law, for the present,
at any rate, and to commence by opening the inlet by artificial means ;
after this, to build two piers-one on each side of the opening-for its
preservation. It is believed that the breakwater will be found unnecessary, and as it would be a very costly structure, it should be dispensed
with if possible. But the present appropriation is, by its terms, applicable only to the construction of a breakwater, and the law should
therefore be so modified as to admit of the use of the grant for the general purposes of the improvement. To open the inlet to a depth of
eight feet, at high water, will cost, it is estimated, $250,000; and the
officer in charge asks the appropriation of $200,000 for the purpose, in
addition to the existing grant, which should also be made applicable to
the designed works of improvement. The present estimates for harbor
and river improvements being kept down to the sums granted by the
act of 30th August, 1852, this proposition of the officer is not adopted
in the estimates; but the department would consider it very advantageous, if this work is to be prosecuted, to grant the whole sum at once.
(For report of officer in charge, &c., see appendix .I I.)

Balance in treasury 1st October, 1853 ___ . _..••.•• _.. - .• $49,700
Probable amount to be expended by 30th June, 1854 ... __ _ 4~,700
Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 1855 .. _.. ____ . ___ ...... ____ •
50,000
Completing th e impTovement of TYashington harboT, NoTth CaTolina.The appropriation for this work has been applied, in part, to theremoval of stumps and logs from the channel of the river a little below
the town. Those stumps only are removed which come within eight
feet of the surface, and within one hundred and fifty feet of the centre
of the channel. It is expected that the existina
grant will suffice to
0
complete the improvement.
(For report of officer in charge, &c., see appendix K K)
ImpToving Cape F ear riveT at and below Wilmino·ton, NoTth CaTolina.In accord ance with the authorized plan of imp~vement, attentio? has
first been given to the protection of Balclhead point, on the east s1de of

,
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the main entrance to the river, by the construction of jettees projecting
from the shore. This work is producing the best effects. The city of
Wilmington has contributed $60,000 to the improvements. The engineer in charge is confirmed by his observations, in the opinion of the
commission, that on the due execution to completion of the plan proposed by them, the main bar of the Cape :F'ear river will be restored
to its original capacity in 1738, of about twenty feet at high water.
(For report of commission, &c., see appendix L L.)
Balance in treasury 1st October, 1853 ..................•
Probable amount to be expended by 30th June, 1854 ..... .
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .••..•••.. .••••••..•.....

$12,000
12,000
50,000

Survey if the harbor if Georgetown, South CaroZ,ina.-An arrangement
for the execution of the survey was entered into by the officer in charge
with the superintendent of the coast survey. The field-work is understood to be complete; the charts and· reports have not reached the engineer, who, in consequence, is not y~t able to offer a project of improvement.
Improvement if the harbor if Charleston, South CaTalina.- The officer
in charge of the improvement repaired to his station as soon as the
· health of the district warranted his doing so. His views, with t~ose of
the commission on the subject, being submitted to the board of engmeers,
were approved, and he was authorized to carry the project into execution. The ·character of the work, and the exposure of the site of the
improvement, necessitate the greatest strength in the machinery ?-e.signed to be used, and corresponding care in planning and prepanug
·the apparatus.
·
Regard ing the improvement as of great importance to their commerce, the city council of Charleston have provided a fund of $30,000,
to be applied, und er the care of the government officer, to the furtherance of the work.
l\1easures are accordingly in hand for the construction of powerful
macb~riery, and 'its application, as far as the means provided will allow.
(For the report of the commission and other documents, see appendix M ~I.)
.

Balance in treasury 1st October, 1853 _..... ____ . _ . . . . . . .
Pro~~mble amount to be expended by 30th June, 1854......
Estimate o[ amount required to be appropriated for fiscal
year endmg 30th June, 1855 ..... __ • ___ ... _______ ...

$48,10'0
48,100
70,000

Dike to Drunken Dick shoal, Charleston harbor, South Carolina.- The
work is suspended during the progress of the excavation of the channel
in its vicinity.
Removal of ob~tructions in the Savannah river at a place called the
W,re~ks, and
tmprovement of the .na igation Q[ said river.-The comm1·· .'lOll arpm~t ~ la t y ar on thls improvem nt, lmving presented. a
proJect therefor, 1t was duly confirmed, and the officer in charge m-
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structed to proceed with the execution of the works contemplated. A
contract for dredging has been accordingly entered into, under which
work is in progress, and machinery and materials are in process of collection for closing and deflecting dikes.
(For report of the commission and other papers, see appendix N N.)
Balance in treasury 1st October, 1853 .... _.......... _.... $26,000
Probable amo unt to be expended by 30th June, 1854. ____ .. _ 26,000
Estimate of amount required to be appropriated for fis<;al year
.ending 30th June, 1855 ••• _••• ____ . _..•.•. ___ . . . . • . • • • 70,000

Survey of the river Ocmulgee, Georgia.- The officer to whom this
survey w as intrusted is now executing it. •
Survey of the river Savannah, from Savannah to Augusta, Georgia.The survey was undertaken as soon as the more pressing duties of the
officer, and the subsidence of freshet in the river, would allow. The
field-work is completed, and the maps of the survey are in course of
preparation. The principal obstructions to navigation are sand-bars,
snags and timber-rafts, and rapid currents. The officer in charge proposes to open the navigation by means of a vessel to be propelled by
steam, and fitted both for dredging and removing the obstructing
timber. The cost of the work is estimated at $55,000.
(For report of surveying officer, see appendix 0 0.)
Survey of the following Tivers in Georgia, viz: the Flint up to Albany,
and the Chattahoochie up to Coltttmbus.- These surveys have been made.
Chattalwochie.-The falls at Columbus limit the navigation from
the Gulf of Mexico; below there the river is navigable for steamers of
considerable size, except in the low stage of water, when smaller steamers are employed until the water faHs below twenty-four inches, when
batteaux only can be used. With seven feet or upwards the navigation is safe and easy. The impediments, in a low and medium stage,
are snags, rocks, sand-bars and overhanging trees. Of these, the snags
are most formidable and dangerous; they occupy every vanety of position and locality-old ones are said to change their places, and new
ones are planted. The other obstacles are few in number, and when
once known can be avoided.
The means required for removing the snags are simple, and the cost
will be inconsiderable compared with the results. Including those
about the banks, their number is about njne hundred. The rocks obstructing the channels occur in seven localities; they require to be
blasted and scattered over the bottom. There are but two sand-bars
over which the channel requires to be improved, the amount of deepening needed being eighteen inches and six inches respectively. This
it is proposed to effect by wing-dams. The hanging trees must be cut
away. These improvements should be effected simultaneously and as
rapidly as possibie. The total cost is estimated at $30,000.
(For report of surveying officer, see appendix P P.)
Flint river.-The head of navigation, for the present, is at Albany;
to open it further up, even for small steamers, it would be nece.:Jsary to
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remove several s.hoals. With more than six feet of water, the navigation is· easy and safe, there being but one snag, and no overhanging
·trees, fi·om Albany to the mouth. When the water talls below six feet,
the navigation becomes impeded by detached shoals, consisting of
boulders, varying in size from a few inches to three or four feet, and
sand accumulated among them.
With a channel-way forty feet wide and thirty inches deep, in the
droughts of summer, the navigation could always be continued in small
steamers, and this depth would be sufficient for the business of that
season. To effect it, it will be necessary to remove the loose rocks
and cut through the limestones in a few places, the greatest excavation
required being fifteen inches.
The improvement is estimated to cost $12,000.
·
(For report of surveying officer, see appendix Q Q.)

Repairs of sea-wall, St. Augustine, Florida.- The defects needing repair are cavities in the found ation, which has separated fi·om the super~tructure, undermining of the enrockment, and a general loss of pomt·mg.
The work of repair is in progress, and the means in hand are sufficient for the purpose.
Filling in behind the United State~ sea·wall ·in th e harbor of ~t. Augwr
tine, Florida.-Operations have been delayed by the difficult1~s of obtaining lumber with which to build the scows needed for th1s work.
, This lumber having recently been received, two large scows have been
constructed. The work is expected henceforward to progress regularly to completion.
No further appropriation is needed.
(For report of officer in charge, see appendix R R.)
Improvement of the river St. John's, Florida.- This, the principal river
of Florida, has a depth of water from the bar at its mouth to Jacksonville of twelve to fifteen feet; whence to Pilatka, ten to twelve feet
may be carried; the whole distance being about 100 miles. The coun·try is gradually settling up, the river affording the outlet to the productwn~ of the eastern section of the peninsula, and being the site of nearly
a~ 1ts saw-miUs-a great and increasing branch of commerce. Any
sh1p-~anal or railroad for the transit of the peninsula will probably
have Its eastern termination on this river.
T~ere is but slight obstruction to navigation within the 100 mil~s
spec_1fied above. The difficulty lies in the bar, at the mouth. Th1s
bar Is of hard sanu, and affords but seven feet water with a constant
liability to change, f:om storrr:s. The great object to 'be attained is tD
~eepen the pas~ag mto the nver and make it permanent. The attentiOn of p rson:--_ mter sted has be~n dir~cted to this point, and one .~a
tured and "peclfic plan for_ ef!ectrng th1s has been offered. The ongmator ha. great co~fidence m 1t success, and it does not involve a large
expendttur ;. wh1l the of?~ r in charge, who has carefully and mi:nu~\y cxammed the I cahtiC~, cannot look to this plan as promising a
atl tactory result. He find~ him.~ elf unable to present any other with
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confidence, and desires that the subject may be given to the deliberations of a commission of scientific and experienced persons, whose determinations may be expected to afford a plan of improvement, the
best that the case will admit of, and one in which all who are interested
will acquiesce. It 1s hoped that this course, delayed by the unavoida-ble absence of persons whom it is very important to have on the com. mission, will soon be carried out.
(For report of surveying officer, see appendix S S.)
· Balance in treasury 1st October, 1853 ••• _••••...•..•... $7,958 35
Connecting the waters of the Indian river and l.Iosquito lagoon, at the
Haulover, Florida.-A contract for digging such a canal, between the
river and lagoon, as the means would afford, was entered into, and the
work is just completed. To give the banks of the excavation a gentle
slope, and place the whole in a condition favorable to permanence, an
additional grant is needed.
(For report of officer in charge, see appendix T T.)

Balance in treasury 1st October, 1853 .........•......•... $4,600
Probable amount to be expended by 30th June, 1854 .. _. _.. 4,600
Estimate of amount required to be appropriated for fiscal
year ending 30th June, 1855 .••••.... _..... __ . ___ .• . . . 5,000
Improvement ~(the harbor of l.Iobile, Alabama, at Dog River bar, and the·
Choctaw pass.- Through the excellent charts of the coast survey and
by the personal observations of the engineer in charge, ample information in 1 egard to this improvement was soon obtained.
Contracts for a powerful dredger and the necessary scows have been
made, and another contract for the excavation of a large amount of
obstructing matter has been entered into.
The raging of the epidemic on the Gulf coast has delayed the completion of the dredger, which, however, is probably ready at this time;
on its delivery, the work of excavation will at once be commenced.
Under the contract for this purpose, it is expected that a depth of channel of ten feet at low tide will be obtained.
To complete the contemplated improvement, which requires a depth
of twelve feet, an additional appropriation w.ill be needed.
(For report of officer in charge, &c., see appendix U U.)

Balance in treasury October 1, 1853 ....... ___ . _....... _. $22,463
Probable amount to be expended by 30th June, 1854. __ . __ _ 22,463
· Estim~te of amount required to be appropriated for fiscal year
endmg 30th June, 1855 ...•.......... ___ . _. ________ . 40,000
For survey of E~st Pascagoula river, Mississippi.- The officer to whom
this survey was confided visited the river, and probably completed the
survey ; but no report was received from him. He was burdened
with an overpressure of duties, by his zeal and laboriousness ~n the discharge ?f w~ich he wa~ kept within the region throug~ wh1ch the :ecent epidemiC raged With ·unprecedented fury, and to th1s he fell a VICtim, after seeing his household nearly de;3olated by its ravages.
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The survey ,will be completed ·as soor'! as ~n officer can be provided
for its execution.
Balance in treasury 1st October, 1853 .. ______ . _-. _. _•. --- $4,000
Probable amount to be expended by 30th June, 1854.-.-.-.- 4,000
Construction of a harbor on Lake Pontchartrain, near the city of New
Orleans.-U nder the plan proposed by the commission for an artificial

harbor at this point, as large a portion of the work as the appropriatior1
will complete is in progress, and its early completion is anticipated.
The middle row of piles of the projected line of shelter is driven for a
length of 1,000 fest, and the string pieces have been bolted on; about
half of the piles of the inner row are driven, and all those of the fender
·for the same length of work. Bad weather and the raging epidemic
have prevented more rapid progress. The appropriation w1ll suffice· to
construct about 1,600 feet.
(For report of commission, &c., see appendix V V.)
Balance in treasury 1st October, 1853. ______ . _________ •. $20,000
Probable amount to be expended by 30th June, 1854. ___ •• 20,000
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 _. __ • __ • ____ . _____ . ____ • __ . __ . 25,000
Opening a ship-channel of sufficient capacity to accommodat~ t~e .wa.nt~ of
commerce through the most convenient pass leading from the 1\ftss~ss~pP~.nver
into the Gulf of Mexico.- This channel has been completed, With a

?Y

the
depth of 18 feet and a ·width of 300 feet at low tide, as required
contract made with two of the New Orleans towboat compames by
the late Secretary of War. The contractors having notified the officer
in charge of the work that it woutd be ready for final insp:ction a~ a
date within the limit specified in the contract, it was accordmgly so mspected on the· 8th November ultimo, by Brevet Majors Beauregard
and Reynolds, as a board constituted for the purpose by the War Department. After a careful and thorough inspection, the board report
their opinion that the contractors have fully complied with all the conditions of their contract, having excavated a channel, which is straight
a:nd of the required dimensions. A map exhibiting the position, dimen. .
swns, and soundings of the channel is in preparation by them.
They express the opinion that, from the nature of the river, It IS
more than probable that unless annual appropriations are made to keep
?pen the present channel, it will ere long fill up again to about its origInal depth ; and they advise that a bell buoy should be established at
the entrance of the pass, near one of the outside buoys to direct the
'
pilots in dark nights and foggy weather.
The channel itself will be marked by buoys put down in accordance
with the directions of the Light-house board. '
(For report of commission, &c., see appendix W W.)
Surrey in refer~n.ce to rer:wvat oj obstructions to the navigation cf Bayou
La F o,trclw, Lou~s~arv.L.- rhe . urvey m de shows that the obstructions
to h~ n, virra.ti n c n i t of gre t numbers of n 1.as which proj ect above
0
lof ;vatcr' and fur the distance of eighteen mil~s almost entirely pro-
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hibit the passage of steamboats during the summer and fall months.
They are about sixty miles below the upper end of the bayou, in the
vicinity of the intersection of the "La Fourche and Barataria canal"
with the bayou.
To remove these snags and sunken logs to the depth of five feet below
low water would probably require the service of a good snag-boat
during two working seasons, the estimated cost of which is $31,500,
inclusive of the boat at $14,000.
This appropriation is urged by the residents on the stream, not only
as a grant for the benefit of its commerce, but also on the ground of a
claim to have the obstructions removed, which were deposited in it for
the defence of New Orleans during the war of 1812-'15.
(For report of surveying officer, see appendix X X.)
Balance in treasury 1st October, 1853 _............. . . .

$1,500

Surveys of the harbors at Sabine, Galveston, Paso Cavallo, Velasco,
BTasos de Santiago, and Corpus Ckristi, and the riven Sabine, Brasos, and
TTinity, Texas.- These have been executed, except the survey of the
Brasos river. Sabine harbor.- The improvement desired is the opening
of a new and direct channel in place of the present crooked one, which
cannot be navigated by a steamer. The bottom being of soft mud, a
steamship drawing ten feet can readily pass.

The cost of the improvement, including $4,500 for the half cost
· of dredging machine, to be used also on the river, will be..

$7,000

(For report of surveying officer, see appendix Y Y.)
Galveston haTbor.-The bar of this harbor is distant from land, and
probably not susceptible of improvement. Additional facilities for
crossing it at night and in bad weather are needed.
The extremity of Galveston island is cutting away, and the adjacent
channel has filled up from thirty to twelve feet. To arrest this it~urious
action, a breakwater should be thrown out from the east end of the
island; preliminary to which there should be several months' careful
observ~tions on the tides, currents, and winds, by an intelligent person ;
for whiCh purpose an appropriation is asked.

Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 1855, for continuing the survey
of Galveston and other harbors in Texas ..•..••.. _.• _...

$4,000

(For report of surveying officer, see appendix Z Z.)
Paso Cavallo haTbor.-The bar at the mouth of this harbor is, next to
Galveston, the best~~ the coast; eight and a half feet water can generally be had by wmtmg a few hours; the channel is straight, and the ·
bar is smoother than tho~e to the south. The bar, as also the shoals
from. Decrow's point to the channel, is very changeable. The anchorage Is good under Pelican island, and also between the middle ground
and the west shoal.
(For report of surveying officer, see appendix A B.)
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HaTbor of Velasco.-Velasco is at the mouth of the Brasos river.
There is good holding ground both within and without the bar. The
bar of sand is very shifting, with a depth of 4~ to 6 feet water. Constantly changed by storms in position and depth, no mode of permanent
improvement presents itself:
(For report of surveying officer, see appendix A C.)

Brasos de Santiago (w.rbor.- The bar of this harbor is probably the
on the coast of Texas. In fall, winter, and spring, it may be
dep.ended on for 8 feet ; in summer, it is sometimes as shoal as 6~ to
7 feet. The anchorage outside is excellent, in about 8 fathoms blue
clay. The harbor within is large enough for all the trade now carriecf
on through it.
The channel from Brasos to Point Isabel can be depended on for 3~
feet, which is sufficient for the lighters running between the two places.
The bar of the Rio Grande averages about 4 feet, but is often
less than 3-~ feet. After violent storms there have been found 7.Z feet
for a short time. This bar is very shifting.
(For report of surveying officer, see appendix A B.)
rou~hest

Corpus CAristi haTbor.- This harbor is the most open and unobstructed on the coast of Texas; the difficulty is in entering it. There
are two entrances, viz: Corpus Christi pass and Corpus Christi bayou;
the latter is the _entrance used. The bayou has from 7 to 11 feet
water, but is obstructed at both ends. The surveying officer recommends that the channel b e deepened over these obstructions to 5 feet,
which require the re1noval of 15,000 cubic yards of mud and 1,500
of shelly matter.
(Far report of surveying officer, see appendix A B.)
Sabine river.-This river is 738 miles in length, from the Gulf of
Mexico to Belgard, Texas, the head of navigation. Rocky shoals and
sand-bars r ender an attempt to procure a low-water navigation above
Belgrade-di:stant 178 miles from the Gulf-inexpedient, if not impracticable.
The obstructions to navigation consist of leaning trees, occasional
rafts, snags, large lugs, abrupt turns, "narrows," ancl rocky shoals ; alL
?f which can be removed without difficulty, and the river be improved
~n a_thorough ~md permanent manner, so as to afford a low-water nav- ·
1gat10n at all t1mes up to Belgrade, and the use of the river for the
most important six months of the year the whole distance of 738 miles
to Belgard.
The total cost of the improvement, including $4,500 for a
dredge-boat, to be used also in Sabine harbor and $14 000
for a snag-boat, is estimated at __ . ___ . _.. ~ ____ . _ ~ _. • $152,750
F or the improvement up to Belo-rade the cost will be
(inclusive of 1 ,5 00 for machin~ry) _. __ . __ _... ____ ...
53,000
(For report of surv ymg officer, see appendix y Y.)
~rasos river. -Tbe surv y of this river has been delayed by the
~d<~~ demands fir other dutic"' upon the officer having it in charge,
hindered by the prevalence of yellow fever and his own sickness of
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the disease.
time.
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The survey is expected to be accomplished in a short

Improvement of the navigation of the Colorado river, Texas.- The snagboat heretofore used in the improvement of this river was obtained by the
United States in July last, and has been repaired for use. Part of her
machinery had to be sent to New Orleans for repair; difficulties consequent upon the ravages of the pestilence there and in Texas, prevented
an early completion of the repairs.
· The vessel is launched and waiting a crew.
The wood-cutters sent to the Colorado in August, to provide fuel for
the boat, became sickly and were discharged.

Balance in treasury 1st October, 1853.- .... _.....•••••.• $14,000
Probable amount to be expended by 30th June, 1854 .. _.. . . 14,000
Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855 ..... _ ................... _. _. 10,000
(For report of officer in charge, see appendix A D.)
Trinity river~- This river is practicable for steamboats during high
water for about 600 miles, during low water for about 100. The obsta··
cles to its navigation are overhanging timber, snags, and the bar at its
mouth. This last is the great difficulty. The surveying officer presents
a plan, but with hesitation, for providing a depth of 5 feet over' the bar,
which is ample for the purposes of the river. The obstructions in the river
can be easily removed. The country depending on the river is rich,
and its production rapidly increasing from the immense emigration of
planters to its fertile lands.
(For report of surveying officer, see appendix A E.)

Balance in treasury 1st October, 1853 ..•• _. _.-.-.-.......

$1,500

Survey of the San Antonio river, Texas.-lt appears from the survey
made of this river that it rises about four miles above the city of San
Antonio; fron;1 which place to Goliad its improvement is almost impracticable, and is not looked for by the people.
From Goliad to the sea the bed is of coarse sand, and extremely uniform in width and depth. The banks have a steep slope, and the river
flows through a level prairie country. The width of the stream is from
one hundred to one hundred and fifty feet, and the depth varies fi·om
three feet to twelve.
The principal obstructions are a fall two miles below Goliad, .a
raft at the head of Fagan's island, and another at the fork of the mouths
of the river; and the overhanging timber with which the banks abound,
for a distance of eighty miles.
The rock causing the falls is soft limestone, and may be cut away to
the required depth of three feet at low water with axes.
Both rafts being afloat, they can he easily removed by the use of
suitable machinery, such as is now in the Colorado.
The overhanging trees should be cut down.
The cost of these improvements, securing a channel of three feet at
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low water from Goliad to the mouth, is estimated at $19,300, including
$10,000 for a snag-boat.
·
(For report of surveying officer, see appendix A F.)
Balance in treasury 1st October, 1853. __________________ .

$1,500

"\VASHINGTON AQUEDUCT.

Supply of water for the cities of Washington and Georgetown.-The
surveys have been made, plans proposed and adopted by the President.
Theright of way to some portion ofthP aqueduct line has been acquired,
and machinery prepared. Quarters for laborers and mechanics, and
storehouses at the Great Falls, are in progress. Tools are provided,
and arrangements made for commencing the work; and such a final
location is in progress as will enable it to be put under contract as fast
as the right of way can be acquired.
Balance in treasury 1st October, 1853. ______ . _. _______ .. $79,000
Probable amount to be expended by 30th June, 1854. _. _..
79,000
Estimate of amount required to be appropriated fi.)f the fiscal year ending 30th June, 1855 _..• _. __ . _______ .. _.• 1,000,000
(For report of officer in charge, see appendix A G.)
All which is respectfully submitted.
J. G. TOTTEN,
Brevet Brigadier General and Col. Engineers.
Ron. JEFFERSON D A vrs,
Secretary of rVar.
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APPENDIX TO REPORT OF CHIEF ENGINEER.

APPENDIX A.
AuGUSTA, MAINE, February 2, 1863.
SIR: I have to transmit herewith a report on "removing the rocks
obstructing the navigation near Falls island, Cobscook bay, Maine."
I ask for an appropriation of $1,200, in addition to the sum of $5,000
already appropriated for this operation.
I have the honor to be, sir, very respectfully, your obPdient servant,
JOHN NEWTON,
L ·ieutenant of Engineers.

REPORT AND ESTIMATE OF "REMOVING THE ROCKS OBSTRUCTil\"G THE
NAVIGATION NEAR FALLS ISLAND, COBSCOOK BAY, MAINE."

Map 1 gives the general representation of that part of the State m
which the proposed site for improvement is ::;ituated.
Map 2 represents the country in the immediate neighborhood of
"Falls island."
The two passes, one on each side of "Falls island," which connect
the two principal divisions of" Cobscock bay," are of small dimensions.
This, taken in connexion with the great rise and fall of the tide, gives
such velo~ity to the current as to render navigation dangerous, and in
the direction opposite to the tide current, impossible.
The two channels are obstructed with many ledges of rock, the
mostformidable and dangerous of which are the" High-tide" and "Halftide" ledges in the north, and the "Two-hour" rock in the south channel.
These obstructions are marked respectively, A, B, and C, in map
2. The summit of the "High-tide" rock is about level with the high
water of a low course of tides. That of the "Half-tide" is 32- feet lower
than the preceding. The "Two-hour" rock is covered at two hours'
flood.
A low course of tides gives 14~ feet rise and fall; the highest tide
known was 272 feet; the average rise and fall is about 20 feet.
The south channel is alone used by the vessels navigating Cobscook
bay, the passage being macle on the flood and ebb tides, near the time
of high water. The north channel is never used, exr.ept by small vessels and boats, at certain stages of the tide.
Four modes of improvement suggest themselves, viz: the removal of
A and B, that of B and C, that of C, and finally that of B.
Solicl contents of A = 6, 780 cubic yards. } From the report of LieuDo .... do_ .... B = 2,076 .. _. do_...
tenant Colonel Long,
Do .... do ..... C = 2,212 .... do....
September 20, 1837.
Part ii-16
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The first two plans are considered too costly ; the third, if carried
into effect, would still leave the south channel obstructed by "Fox
island" and "Whitney rock," the presence of which renders the pass
dangerous, and even impracticable, in many directions of the wind. The
fourth is therefore recommended, as making the north channel practicable during certain directions of the wind, while the south channel
might still be used in the event of winds unfavorable to a passage
through the former. This improvement made, it is to be observed that
vessels would seldom or never be detained, or debarred a passage
through one or the other channel.
A vessel bound up would reach the "Falls" a little before high water,
when the force of the current is ,much diminished; after passing this
place, she might reach either Whitney or Dennysville on the same tide,
owing to the 1ncreased lateness of the hour of high water, as you proceed up the bay.
·
·
If the "Half-tide" rock be taken away to a depth of 10~ feet, '':hich
would bring it on a level with the low water of a low course of. tides,
or 14 feet below the summit of the "High-tide" rock, it is considered
that a vessel drawing 10 feet of water could pass with safety one hour
before high water.
Estimated cost

of

removing the "Half-tide Tack," 190 feet long and 60
feet wide.

1,986 days drilling rock, at $1 25 ......... ____ .••.... $.2,482 50
271 days splitting, at $1 25 . __ • _ ~. _____ ......• __ ••
338 75
680 days removing, at $1 25 •• _ ....••..•.. _ ....... _
850 00
sharpening tools. ____ . _____ ...... __ ....... ~ .. _
211 00
120 days of overseer, at $3 50. __ .... _ .•... _ .. _._. .
420 00
2,500 pounds of powder, at 10 cents ..••..• ___ ... _.. _.
250 00
10,000 1eet of safety fuse ..•............•......• _. __ •
40 00
· Steel ..... _ ............ _ .. _..... ___ ....... _. . . . . . .
100 00
. camsters
.
. c harges ...........•...........
120 00
Tm
to con tam
Contingencies .......... _ .........••.... ___ .....• _. 1,187 75
6,000 00

------Total estimated cost between $5 ,000 and $6 ,000. The depth of
water around t~e rock is very great.
Th~ populatlOn of the district benefited by the proposed improvement IS about 4,000; number of saws, about 19; value of lumber
manufact~red, $105,000 per annum. The lumber is principally s~~ll;
~umbe_r of large class schooners engaged in trade, is 10. Ship bmlding
1s earned on to a small extent ; and manufactures for which the water
power of thi region affords a good chance, are ~ntirely in the future.
B ark and fu~l ~ould be exported if the naviaation
was improved.
0
All of whiCh IS respectfully submitted.
JOHN NEWTON,
Lieutenant of Enginee-rs.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington.
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APPENDIX A-1.
ENGINEER DEPARTMENT,
Washington, February 18, 1852.
SIR: The board of engineers for river and hnrbor improvements
have considered the project of Lieutenant Newton, corps of engineers,
for the removal of the rocks obstructing the navigation near Falls island,
~obscook bay, Maine, and approve it, ~Nith the recommendation that,
as an object of national importance, the additional appropriation necessary for the completion of the work be made by Congress.
The winter season being adverse to exposed work in the latitude of
Maine, I propose, with your approval, to instruct him to commence
work in the spring; and should a contract be found to promise more
economical results than day's work, he will be directed to prepare such
proposals as will invite the attention of bidders, and these will be issued fi'om this department. The work to be clone .by drilling, splitting,
and blasting.
The report of Lieutenant Newton, with t.wo maps, and the approval
of the board of engineers, are submitted herewith.
Very respectfully, your most obedient servant,
JOS. G. TOTTEN,
Brevet Brig. Gen. and Col. of Engineers.
Hon. C. M. CoNRAD,
Secretary of War.
Approved February 22, 1853.
Q. l\I. CONRAD, Secretary of War.·
The officer was instructed to carry-the project, as approved, into execution accordingly.

APPENDIX~.

RocKLAND, MAINE,
December 1, 1852.
SIR: In obedience to circular of November 16th from the Engineer
department, I transmit report on Rockland and Owl's-head harbor,
with approximate estimate of the cost of a breakwater at the former of
the above localities; also, report on the rocks obstructing the navigation
of Cobscook bay, Maine, with approximate estimate for the removal of
the same. I am obliged, for want of time or paper to copy; to transmit
the map of Rockland harbor, with the request to have it copied and
returned at the earliest convenience of the department.
As soon as I can make a reconnaissance of Martinicus island and the
Kennebeck river, reports will be furnished for these localities.
Circular of November 16th was not received until my return from
Cobscook bay, on the 25th.
I have the honor to be, sir, &c., &c.,
J. NEWTON,
Lieutenant of Engineers
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COBSCOOK BAY.

With respect to the rocks obstructing the navigation of Cobscook
bay, near Falls island, it is to be remarked that these occur in the two
narrow channel (separated from P-ach other by this island) which co~·
nect the two principal sheets of water into which Cobscook bay 1s
divided.
Owing to the great rise and fall of the tide in the western part of
the bay-which rn~y be stated at twenty feet, on an average-:-a large
volurl?e of water 1s forced through these narrow passes, w1th such
veloc.Ity as to render all navigation in a direction opposed to the curr~nt ~mpassable. But the great obstacle to the transit of v~ssels con·
·s1sts m the presence of certain rocks in the north and south channels,
which make the currents exceedingly winding, and increase the chances
of loss of vessel and life.
·
Rafts and the smallest class of vessels use the north channel, and
this only in the downward passage.
.
The south channel is used in the up and down passage by the large
vessels-about eight or ten in number-which of late years have beg~n
to transpdrt lumber, &c., from Dennysville, Whitney, and the other
places on the vvestern branch of Cobscook bay.
It is proposed to remove two rocks marked "A" and "B " in the
map of this locality. The former is called the "High-tide rock," from
being just covered by the high water of a low course of tides, and the
latter the "Half-tide rock," because its summit is a ltttle above the
level of mid-tide.
The "Half-tide rock" is the most dangerous, because the cur~ent
setting directly over it during a part of the tide renders it impossible
to be cleared.
If the "High-tide rock" be afterward removed, it is suppos~d t~at
the current will pass straight through the channel, and the navigatiOn
be rendered safe and expeditious.
.
The project of improving the north instead of the south channel, IS
based upon its being the shortest and most direct passage up and down.
Estimate.

Removal of rock "A" to a level 17 feet below its summit,
being 6,7~0 cubic yards, at $2 50 ......... ___ ... _.• _. $16,955
Removal oi rock "B" to the same level, being 2,076 cubic
yards, at $2 50 ..•..... _ ..... _ .. _ .........•. __ ... _.
5,190

-

Total for improvement of north channeL._ .....•... _ 22,145
In the south chann 1 is the "Two-hour rock" marked "C " which
derives its name fr m b ing xposed at two h~urs ebb, and ~hich is
dangerou.:::, for the same cau · s that have been mentioned in respect to
th~ ".Half-tide roc~."
l hound up, att mpting to pass between
th1· l~uge and the I, lan , ft n lo e th wind, from th interposition of
the h1gh groun and the great rapidity of the current, and run the risk
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of being lost upon it. The rock "C" being inaccurately placed in the
map, has been marked in its correct position in pencil.
It is the opinion of some entitled to weight that the removal of the
"Half-tide rock" would sufficiently improve the north channel, a nd
after this operation that it would be more advantageous to attempt that
of the "Two-hour rock." Although I do not concur in this view, I
yet think it desirable to remove the " Half-tide rock" first, and then;
by the effect of this operation upon the navigation of the north channel,
judge whether a further sum of money would be most advantageously
employed in the north or in the south channels.
Removal of rock "C," being 2,212 cubic yards, at $2 50 •..• $5,530
I have relied for the cubic contents of these several rocks upon
Lieutenant J. F. Cooper's report, and am indebted to his map of
Cobscook bay, and to personal observation, for my information in relation thereto.
In case that the rock "C " were not removed, it would be necessary
to mark it with a buoy or spindle.
The same is rcommended with respect to the rock near Leighton's
point, (see map "B.")
Not thinking it advisable to commence work with less than $10,000,
I request a further appropriation of $5,000.
OWL'S-HEAD HARBOR,

So styled from a cape of the same name, is a narrow pass of an average width of six hundred yards, and of little more than a mile in length;
bounded on one side by the coast of Maine, and on the other by Munroe
and Sheep islands.
It is completely shielded from all winds traversing the Atlantic, between E. and S. by W., by the interposition of Munroe and Sheep
islands. .Fallowing in the same order, Ash island breaks the force of the
w~nds between S. by W. and S. W. by S., allowing a rake of only three
miles. From the last named point of the compass toN. E. by N. ~ N.,
the main land affords entire security. It thus appears that the harbor is
protected by nature from winds at all points of the compass, with the
exception of the angle between N. E. by N. t N. and E. The winds on
this exposed quarter blow down Penobscot bay, with an average rake
of twenty-two miles, until they get around as tar easterly as E. N. E.!
N. From this last direction to E. the interposition of the Fox islands
diminishes the rake to eight or nine miles.
Th.e winds thus having access into the harbor, are the longest in their
duratwn, and the most destructive in their effects, of any prevailing on
this coast, and vessels lying here, and exposed to the heavy swell
caused by them, frequently part their moorings and go ashore. The
bottom is generally good holding ground; though the portion under the
lee of the proposed breakwater, in map B, is represented to be greatly
cut up, and consequently much impaired for the purpose of anchorage.
The channel-way affords a good bottom; but vessels selecting this posi-
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tion are· exposed to the full rake of storms, and are, besides, in the
way of others running in for shelter.
ROCKLAND HARBOR,

Contiguous to that of Owl's-head, and situated at the S. W. extremity
of Penobscot bay, is an indentation of the coast formed by the two headlands of Owl's-head and Jameson's point. It is the only harbor for the
larger class of vessels between Townsend and Belfast, embracing an
extent of coast of nearly seventy-five miles. These headlands are two
miles nine hundred yards from each other, and may be said to form the
entrance to the harbor; which is thereby exposed to the winds that
range from N.N. E. to S.S.E. The wind being E.N.E., traverses twenty
to thirty miles of the Penobscot bay before entering the harbor, which,
with the great depth of water, occasions a very heavy sea. When the
winds are more easterly the sea is less, on account of the interposition
of the Fox islands, which, in the direction due E., are only eight or
nine miles distant from the entrance to the harbor. When E. by S., or
E. S. E., or near these points, a heavy sea is thrown in from the ocean,
which is said to be more destructive than any other to which the bottom is exposed, though it passes into the harbor in a rather indirect
manner, between the Fox and Munroe islands. These winds bring in
a vast body of water, with a heavy ground swell, washing the wharves
and causing vessels to drag their anchors. These storms are fortunately neither frequent nor long in their duration; so that winds from ~he
N. of E. may be said to be, on the whole, the most hurtful to whiCh
this place is exposed. The harbor is accessible with all winds as long
as a vessel can carry sail, and is free from obstructions, with the exceptions now to be named: A, called the N. ledge, of very small extent, having three or four feet over it at low water; and P, called the
S. ledge, five or six feet. Besides these, there are several rocks along
the line of shoal, making it unsafe for vessels drawing over ten feet to
pass at low water. It would be well to have A and P marked in
some manner, though the same is not necessary along the shoal, si?ce
the coasters do not draw as much water as ten feet. The bottom IS a
blue clay, and forms a most excellent holding ground; to this cause,
and. the fact of being furnished with superior ground tackle, it may be
attnbuted that few of the vessels owned in Rockland drag their anchors
or part their moorings.
Comparison c.if the relative merits c!f Owl' s-head and Rockland harbors as a
site for the proposed breakwater•

. A sketcb of the routes ~f the .coasting fleet of the Penobscot bay and
nver may not here be am1ss, (v1de Blunt's chart.) Vessels bound down
the bay ca~ take the Mus~le Ledge channel or the east channel. The
former, w~ch may be srud to have been heretofore the only, and is
ev;.!~ to thts da:y the ~o t fr quented, extends from Owl's-head to
~ htteh~ad. . f~ r. pas mg wl'.s-head about three miles, the remainng -poruon of 1t 1s mterruptcd W1th numerous small islands and sunken
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rocks, rendering it ·sometimes unsafe for those best acquainted with its
marks, and at all times impracticable for strangers. With a head wind
and contrary tide, vessels are often unable to beat through, and are
compelled to anchor. The east channel, between Munroe and Fox
islands, is broad and remarkably free from obstructions ; so that vessels
detained among Muscle ledges, by the causes above enumerated, might
proceed to their destination by steering into the east channel.
. Vessels bound from Portland, Boston, New York, and the south, back
into the bay, make Martinicus Rock light or Manhegan light; in the former case they take the east channel; and in the latter, after making
Whitehead light, they may follow either the east or the Muscle Ledge
channel. Vessels preferring the east channel need only a certain indication of having passed Two Bush island, to enable them tolay a straight
course up Penobscot bay, and this even in thick weather, when it would
be impossible for them to pick their way through the Muscle ledge. Ships
and square-rigged vessels generally, together with the large class of
coasters, prefer, for the reasons above given, the broad and open channel; but the greater number of coasters, from a strong adherence to custom, take the other, especially during the inclement season, though there
is no safe harbor along its entire length to ju$tify this partiality. Herring
gut, which is a good though small harbor, lying to the west of Whitehead, is equally accessible, whether the one or the other be followed.
I have conversed with intelligent shipmasters on this subject, and
I think as the east channel becomes better known and marked out it
will be more and more frequented, to the diminution of the number of
those who will take the other. Vessels running down the b ay, with a
storm threatening from the usual quarter, after passing Rockland and
Owl's-head, find no safe harbor until they reach Herring gut, fifteen
miles distant from the latter place; but this place being small is often
crowded, and incapable of holding more ; so that they are obliged to
continue their course more than fifteen miles to Townsend, which furnishes a safe and spacious anchoring ground. Again, vessels bound up the
bay, with a storm threatening, would not leave Townsend or Herring
gut unless there was_a good harbor at Rockland or Owl's-head. There
is, therefore, a manifest impediment to safe and expeditious navigation
from the absence of some protection at one of these places.
There is no circumstance with which I am acquainted, or if there
be it is a very unusual one, which would enable a vessel to anchor
under a breakwater at Owl's-head without the possibility of reaching
Rockland. The plea that Rockland is a little more out of the direct
track of vessels, is met by the fact, that those anchored here often get
under way after a storm, and pass others in Owl's-head harbor either
at anchor or about to start; the n~ason being that the spacious sheet of
water in the former allows facilities for this operation, which the confined limits of the latter cannot afford to vessels huddled together in a
small space. To illustrate this, suppose a storm from E. N. E. to have
swept clown the bay, but the wind, after having lulled so as to make it
safe to venture out, still blows freshly, a vessel at Rockland can proceed on her course for Portland; but the same vessel, if at Ow l's-head,
might be surrounded with others bound up the bay, but unabla or un-
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willing to get out jn the face of the wind, the conclusion is manifest,
she must await their movements.
A breakwater at Ow l's-head, to fulfil the condition of making a harbor, ought at least to have the length given to it in map B. The maximum space protected by this structure would be determined by drawing a line through the end of it, along the general direction of the channel, for the reason, that a more favorable direction of the wind, as for
instance along the line joining the Head with the extremity of the
breakwater, would throw a heavy sea and a large amount of water, in
an oblique direction, between the bold shores of Munroe island and the
latter point; which circumstance would of course cause a great spread
in the aetion of the water as soon as the compression was relieved.
The minimum space has been determined by drawing a line through
the extremity of the breakwater and a point, distant, say one hundred
and fifty yards from the north point of Munroe island. The ::Jrea thus
protected is seven acres. The protection afforded to sh~pping may be
put at an average area oft wenty-five acres.
It is my opinion that a breakwater in Owl's-head wjll impede navigation in proportion to the refuge afforded by it in time of storms.
The width of the passage is diminished, and the velocity of the current
increased to such an extent as to delay vessels which are going in or
out, and meet those winds that are of frequent occurrence on this coast;
a habit of stopping in the harbor for trifling causes will have the effect
of delaying other vessels, which may nut thereby have room to work
through.
Beside the protection to general commerce by a breakwater at Rock-·
lar.d, thfTe is a large local interest involved in this matter. Three
hundred vessels, coasters and fishing craft, are owned here, and about
two hundred more are estimated as trading with the place. Rockland,
from a very small village, has grown into a large town of seven thousand inhabitants within the space of ten years, and is deservedly c~n
sidered one of the most flourishing places in Maine. Its prospenty
flows from a source which will probably not fail it, to wit: the manufacture of lime. The number of barrels of lime manufactured is now
one million per annum ; for the burning of which seventy thousand
cords of wood are required.
The value of property annually afloat, and consequently exposed, is1,000,000 barrels lime, at 80 cents_ . ____ . _____ .. ___ ..
70,000 cords of wood, at $3 _____ . _____ . __ . _. _....

$800,000
210,000
1,0~0,000

====------=:.:.

To this mu t be added the value of the vessels.
Beside the support of ~ts. own population, Rockland supplies a large
back country, and by thi mduces other branches of trade which are
c~nti~u.ally ~ugm nting. In fine, Rockland is increasing :apidly, and
b1d tmr to mer a e ~ r l n time.
tb!n. · v re. win~ rs th. h bor i. sometimes obstructed with ice; but
1 1
·
. P mt t
t ltttl pr. ct1cal importance-the duration of this
ru ·u n hort; the tra
f P n cot buy is arrested at the same
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time. New York, Boston, and other ports, from which coasters are
expected, have previously been closed; and, finally, the number of
coasters engaged in the winter trade is comparatively srnaU.
For the above reason I recommend Rockland harbor as the site for
the proposed breakwater.
· In the comparisons of soundings made by myself, with those made at
the time of the survey in 1835, it will be observed that there is a difference ofone fathom. This may, as far as can be ascertained, be attributed to three causes : the great difference in the high and low
water observed at the two periods; the positions chosen for the tidegauges-that of the former survey being at Owl's-head, while the one
used by me was placed in Rockland harbor; and finally, the practice
which the coasters had, until prohibited by law during the present
year, of throwing over the ballast after each trip.
The surface of the shoal is generally hard, and is supposed to be
underlaid with rock; but I consider it necessary, before work be commenced, to make a thorough survey and examination of this locality.
There is not current sufficient in the harbor to be taken into calculation; and it is not probable that the erection of a breakwater will alter
the bottom .
. The breakwater is three hundred yards in length, and covers an average area of fifty acres. It has been designed of the minimum length,
in my opinion, to su bserve a useful purpose.
82,682 cubic yards of stone, in pieces i to 2! tons and upwards, at $1 33............. . . . . . . . . . . . . . . . . . . . . . $110,242
11,625 cubic yards of sea-wall, in blocks of 2 tons and upwards, at $4 ................................... .
46,500
22,391
Add t for contingencies ............................ .
Total cost .••••..... ~ ...•......................

179,133

----

The breakwater would answer a better purpose by being made four
hundred yards long.
There is a difference in the views of the present report and of those
made by the officers intrusted with the survey of Owl's-head harbor
in 1836 and '37, but the great variation in the present circumstances of
the case are sufficient to account for it.
'
Respectfully submitted.
JOHN NEWTON,
Lieutenant of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chiif Engineer, Washington.

APPENDIX C.
AuGUSTA, MAINE, December 1 ?' 1852.
SIR: Pursuant with instructions of circular of the 16th ultimo, I

sited Martinicus island, and made such measurements as were neces-
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sary in order to· obtain a tolerable approximation to the cost of a breakwater upon its east shore.
The enclosed map is suitable only to give a general idea of the
locality, in respect to its exposure to stormy winds, and its adaptation
to the purposes of a place of refuge for vessels.
As will be perceived, the " cove" is exposed to storms coming in any
direction from N. N. E. to S. S. E. On the east side it 1s partially protected by Indian ledge, the summit of this being about twenty feet above
the level of highest tides. On the south it is bounded by Dexter's
ledge, which is just covered at highest water. The depth of water
when the tide is out is perceived to be too little to keep the vessels
which may chance to be ·w·ithin the enclosure completely afloat. For
this reason it is not now used as an anchorage during storms.
.
The "harbor" is exclusively used for this purpose; but, owing to Its,
great exposure, vessels lying here during a gale are obliged t? be attached to several anchors, and are generally abandoned by their crews
to the chances of riding it out. This place is too narrow to afford a
chance for swinging in the event of a change of wind; and it cannot, by
the erection of any structure, be so land-locked as to make it safe tD
moor vessels side by side.
·
.
The "cove" is therefore preferred, notwithstanding its little depth of
water; and it is supposed that a breakwater, constr~cted as repre~ented
on the map, will so shelter the space enclosed by It as to make ~~ safe
for vessels to lie there aground during the prevalence of the most vwlent
storms.
I do not think, from the examina6on I was enabled to give to the
east side of the island, that any position preferable to the one recommended in this report could be found, the improvement of which would
also lie within the limits of a wise economy.
.
A common course of tid es average twelve feet in rise and fall, wh1le
the highest may be put at fifteen feet.
There is an abundance of rock along the shores of the "cove," and
around the circumference of th e island, to supply all the different specifications of stone needed for the breakwater.
Approximate estimate.

North branch of breakwater from shore to Indian ledgc1,900 cubic yards of sea-wall, at $3 33!......... $7,333
12,815 cubic yards of rough stone, at $1 . • . • • • . . . . 12,815
$20,148

South branch ofbreakwater from Indian ledge to
Dexter's ledge1,200 cub~c yards of sea-wall, at S3 33! .. _.....•
8,64 7 cub1c yards of rough stone, at $1 .. _ . _•••.•.

4,000
8,647
12,647

S. Doc. 1.
Estimate of a wall along the west profile of the south branch, ·
for the pupose of mooring a vessel under shelter, when it
cannot, at time of low water, be run into the "cove," viz:
144 cubic yards, at $3 331 • _. _- ......•.... _ ...••..••
Contingencies .•.•..••••..•.•••.•.•.••• _••..•...••••.•
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$480
5,000

Total ••..•..•.••.•......•.•.••....•.••••••.••• 38,275

---

lVIartinicus island is about fifteen miles from Owl's-head, and directly
in the track of many eastern and provincial coasters.
The fish eries in its neighborhood give employment to about fifty
vessels during portions of the spring and fall, and to a greater number
during the summer.
The island is about two miles long and one wide, containing from
two to three hundred inhabitants. Twenty fishing vessels, averaging
twenty-five tons each, are owned by them.
The above statements, bearing upon the question of the necessity of
making a secure harbor somP-where on the island, have been furnished
by persons residing there; and they further state that, under present
circumstances, they are compelled to send away their vessels to winter
elsewhere ; and that, from the inconvenience to which the want of a
harbor subjects them, they are debarred from embarking in the fishing
business to the extent they would otherwise be enabled to do.
Respectfully submitted. ·
J. NEWTON,
Lieut. of Engineers.
Brig. Gen. J os. G. ToTTEN,
Chief Engineer, Washington.
MElw.-I think it proper to state that the above views are to be held
in subjection to the information which a survey, carried on for a short
time in the spring, may furnish in this particular, viz: the exact nature
of the bottom-whether the rock, in many places, be not nearly ·e xposed. For, from what I hear and infer, a large body of water will be
thrown over the top of the breakwater, causing more or less agitation
on the interior. It might make . a great difference whether a vessel
aground was working upon a body of sand several feet thick, or upon
a rock nearly exposed.
J. NE\VTON,
Lieut. of Engineers.

APPENDIX D.
AuGUSTA, MAINE, December 26, 1862.
SrR: Pursuant with instructions of circular of 16th ultimo, I give

herewith an estimate, based upon the result of my inquiries, of the hco}.t
of improving the K ennebeck river from the United States ar.sC'nadl w. ard,
· Augusta, Mame,
· to L ovejoy's
·
·
Th'IS ID
· 10
r. rmatwn
cnve
m
narrows.
•
. ' If.
from various sources, although in the main consistent With Itse ' can.
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not be regarded as the best means of arriving at data for an estimate
of cost. The results obtained must, therefore, be regarded in the light
of approximations, more or less in accordance with the truth.
Since the date of Colonel Long's report, (September 20, 1837,) the
citizens of Augusta have, at an expense to themselves of $9,500, attempted, in the course of the year 1845 or 1846, to dredge a suitable
channel from the city to Shepard's point. Although their design was
not effectually carried out, the result has, nevertheless, been regarded
.
.
as beneficial to their shipping business.
The channel through the Gauge shoal was made 80 feet wide, whtle
that through the Brits shoal h ad only 60 feet given to it. Through
these t\vo shoals it was intended to secure a low-water depth of 7 feet,
but it was found upon trial impossible to accomplish this result without
running into expense unforeseen in the beginning. The surface of the
water above and below these places must have been of different levels,
and it is easy to perceive that large obstruQtions like these bars !Dust
have operated as dams, and retained the water above them at a higher
level. When, therefore, they were pierced, the low-water mark was
found to become lower, while the high-water mark remained about the
same level as before.
The debris, it is said, instead of having been removed to a sa~e distance from the excavations, was placed near the edges, the effect of
which has probably been that rafts of logs and cakes of ice haves wept
back some portion of it. I should judge that the refilling from all causes
has amounted to 1i feet.
The Mill-brook shoal was excavated so as to give a water way 60
feet wide and 7 feet deep at low water. It is proposed to increase the
width of the channels at this place and at the Brits shoal to 70 feet,
and to excavate for a depth of 1 foot, in addition, through the Gauge and
Brits shoals.
·
Estimated cost. ________ . __ •. _____ -- __ ... _• ____________ • $4,5 00
Just below Shepard's point an excavation, as nearly as possible in
th~ same line with the one already executed, should be made, of a

wulth of 70 feet, and of a low-water depth of 7 feet. This, it is further
recommended, should be undertaken before all other improvements of
the river.
L ower down another excavation, 70 feet wide awl 7~ feet deep at
low w ater, through the Hussy shoal, will be found advantageous.
T hese, together with the remova l of several small ends of bars, constitute all the improvements considered necessa ry between Shepard's
point and Gardiner.

E stimated cost. _ . __ .. __ .. ___ . _.... _ . __ .• _•.. __. .... _ . _ $8,300
B etween. Gardiner .and. ~ ovejoy' s narro .· s the only obstructions
bro~ght to hght by my m4mnes are the sands below Nahumkeg island,
havmg over them at pre nt 7 ieet at low water. It is proposed to excavate a space through them 100 feet wide and 1 ~ feet deep.
E·1mated c t. - - - - . - - - - - - . __ .• ___ .
$200
T otal timated cot, between .• _.... _ _-_-_-_-_-_-_-~~ci -$i7,ooo

:iii,ooo
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The compositiOn of the several bars and shoals enumerated is a
mixture of gravel and sand, with and in them boulders.
There were taken a great many boulders of all sizes from the Gauge
shoal, some of which, though very few in number, amounted to several
tons in weight. Not so many were found in the Brits, and fewer still
in the Mill-brook shoal.
Below Shepard's point it is said that one direction assumed for an
excavated channel will carry it through a deposit of gravel, \vhile
another will lead through q mud formation.
The Hussy shoal is said to be composed of gravel, varying from! to
5 inches in diameter.
The "sands," below Nahurnkeg island, are composed of much finer
materials than the preceding; they are probably entirely of sand, and
are said not to shift.
The excavation through the Miil-brook shoal has not perceptibly
changed in depth after the lapse of seven-years; and although the
channels through the Gauge and Brits shoals have, during the same time,
filled 1-2- feet, it may fairly be presumed that the piling up of the debris
not tar from the edge of the excavation will, in some measure, account for this.
I arn not now prepared to recommend any permanent system of improvement, neither does it appear how this could be effected without a
gTeat expense; but I think that a dug-out channel through the several
bars may be estimated to endure for seven or ten years.
A wing-d:~.m, as indicated in the enclosed map, may be found of great
utility in making the channel of easy access to vessels going down the
river, as it would throw the current directly into its opening.
Respectfully submitted.
J. NEWTON,
Lieutenant of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington.

APPENDIX E.
PoRTLAND, November 30, 18f>2.
SIR: In answer to Engineer department circular, of November 16th,
I have the honor to submit the following report of estirnates:
Breakwater at Richmond Island harbor.

A glance at the coast survey chart of this harbor leads to the inference that Richmond island was once connected with the main land.
But a few years since, the passage could be made to the isl~nd, drytooted, at low water; now, at mean low tides, the water-way IS nearly
~00 yards wid~, and has an averagA depth of three feet .. In the setting in of the udes. around the east and west poi~ts of the I~land, there
is a tendency to st1ll-water on a line from the mtenor sahent of the
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island to the opposite shore salient, as indicated by the partial bar
formed, while to the right and left of this line the water deepens rapidly. It is probable that this sand ridge would collect, were it not for
the prevalence of east winds, which gives to the westerly flowing currents predominance over the easterly. The heavy waves of the preyailing storms add their force to that of the currents, to remove the bar
as fast as it is formed. But if the natural tendency to deposition along
this minimum line could be so assisted by artificial processes as to
prevent the retrogressive effects of the prevalent northeast, east and
southeast gales of winter, I doubt not that a permanent bar to the island
would be raised above the sea. According to the distribution for Portland breakwater, only $5,000 will be available from the present app~·o
priation for the work at Richmond island. My plans in connexi?n
with this position are by no means matured. If this fund is not mcreased before next summer, I propose to expend it in raising (for .the
whole length of the bar, from shore to shore) an obstacle secure agamst
storms, and as high as can be attained with the expenditure. I ha":e
not yet detfTmined the absolute character of this barrier, whet~er 1t
will be stone or wood, or a union of the two materials. The esttmate
is for a stone structure, (which wi1l, doubtless, be best for the deeper
part,) as per figures. [See Sketch B, at the end of the volume.]
Of course, the exact forms of the cross sections could not be accurately followed. On the contrary, the stone would be placed, directly
from the lighters, into their position, according to their appan~nt fitness,
while the vessel would lie aground. These stone should be v~ry large,
but not long, like dimension building stone, nor flat, like flaggmg stone,
but rather prisms, cubes, and any irregular stone, which are abundant
in quarries, and can be obtained for a small price above the transportation. The inshore portion of this wall vvould only require one layer
of heavy stone, carried beyond the high-water line: The amo~mt of
stone required for this work will be about 4,000 cubic yards, whiCh, at
$1 25 per cubic yard, would be $5,000.
If this wall, thus constructed, should act as a catch-sand and form a
b~r to its level, another appropriation of equal amount would be s?ffiClent to put a similar wall above this, which would rise above the highest tides. But as this st;cond wall will be deeper, and o~ght to. be
broader on top, and rise some two or three feet above the h1ghest tide,
the next appropriation ought to be rather increased. I think $10,000
should be asked for; and if any money should be left after the stone
stru?ture sh?u1d b.e finished, it would constitute a reserve fund, for promotmg the iormat10n of a beach and cultivating the beach grass.
Now, b~ the process of throwing in stone continuously, until the
structur~ nses out of .the water, (supposing the top surface to be three
yards w1de and the s1de slopes two-thirds) 22 000 cubic yards of stone
would be con umed, at a cost of $27
If the ch apness of the con. truction would not decide as between
the two methods, in favor f the former the want of av;ilable funds
seems ton c itate uch choice. Th ~reater importance of the Richmond Island breakwater, as compared with the exten ·ion of that in

,ooo: '
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Portland harbor, induces me to prefer the former, in asking for appropriations for the next fiscaL year.
Very respectfully, your ouedient servant,
Z. B. TOWER,
Brev. lrfujor <!J Engineers.
Brev. Brig. Gen. JosEPH G. Tu·.rTEN,
Cltiif Engineer, Washington, D. C.

APPENDIX E-1.
ENGINEER DEPARTMENT,
TFash.ington, January 13, 1853.
SrR: I have the honor to submit herewith, for your consideration,
copies of the reports of Brevet :Major Tower.\ corps of engineers, and
of the board of engineers of river and harbor Improvements, in relation
to a breakwater at Richmond Island harbor, Maine.
The board approve of :Major Tower's project to connect the island
with the main land, but think the connexion may be effected with
greater ad vantage, and at less expense, hy means of a brush "W\all
secured by piles driven into the bottom, than by a stone wall as proposed by Major Tower.
A further examination will be necessary to show whether it will be
practicable to make use of piles, as proposed. I will, with your approbation, first instruct Major Tower to make such examination as will enable the question of the proper material to be decided, and then direct
him to proceed with the execution of the work.
Should a contract be found the best method of carrying on the operations, the advertisements necessary to elicit offers will be prepared
and issued from this department.
A c:oast survey chart of the locality is furnished with this communication.
I have the honor to be, very respectfully, your obedient servant,
.
JOS. G. TOTTEN,
Bvt. Brig. Gen. and Col. of Enginec1·s.Hon. C. M. CoNRAD,
Secretary of TVar.
Approved January 19, 1853.
C. M. CONRAD,
SecretaTy of War.
The officer was directed to carry the foregoing project, as approved,
into execution accordingly.
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APPENDIX E-2.
PoRTLAND,

February 14, ·t853.

SrR: I have the honor to submit the following remarks relative to

the Richmond Island breakwater :
Prior to my general report, I considered various combinations of wood
and st?ne ~or this structure, and, among others, a triangular fra~ne-work
filled m With ballast, extending across the deep water, and fimshed towards either shore by an enrodnnent. This system seemed to me one
of the best that could be d evised; but since it would involve an expenditure of more than twice the appropriation, I did not deem it necessary to by plans and estimates before the Board of Engineers. A
dike, ,\-·ith a medium batter 25 feet wide in the deepest water,
decreasing in width towards either shore, made of alternate layers of
fascihes and stones, would probably, if constructed slowly, as the .san~
became filled up on each side, effect the end desired. But to bmld 1t
at once to the level of high water, would require more funds than are
available; nor would it then be secure against winter storms, unless
modified by constructing the upper half entirely of stone ..
Two rows of piles braced crosswise, placed ten feet apart m the chan•
nel and five feet at the half-tide line, and filled in with ballast, would
doubtless endure loner enough to be buried jn sand. The piles would
diminish the amount ~f stone required, and would prevent the . dama~es
to which a simple enrockment, so exposed to the surf, must necessanly
be suqjected. The Ineans at hand would raise this dike to the level
of half tide, making it equivalent to the stone structure previously !ec?mmended. As these various methods were open to the same o~JeCtiou,
viz : the want of means to complete them, I concluded to adopt the stone
enrockment, as the easiest of construction, knowing that it could .be lef~ at
any stage of its progress without fear of other injury than the <hsplaemg
.
some of the top stones by the waves.
During storms, the surf upon the Richmond Island bar must act w1th
great torce against any structure placed there. Nor cnn it be exp.ected
that, during the summer months, the sand will be banked sufficiently
on eaeh side of the breakwater to give it very much additional strength
to wit~stand the autumn gales. And even though the crest of the sand
format10n should be successfully raised to the high-water level, unless
supported by a solid core it would always be liable to serious damages.
That pa1:t of Ply~outh beach formed by the aid of trinngular frames,
placed s1de by s1de and ballasted with stone, has stood for twenty
years; while ?ther parts, though quite wide above the hiah-water plane,
have been ent1rely broken through, and are liable to th~ same injuries
at any moment.
Th~ above remarks, how ver, do not lie agaiwt the use of a cheaper
mat .nal than tone for t~ has~ of the breakwater in question. After
. endu:g ~y report on th1 ·ubject, my att ntion was again called to a
combm.atwn of tone an wo. d for the propos d structure, so that I
dPtcrmmed t. r c mm n pl cmg a thick layer of trees for the lower
part of the ~hk , th~ u pp r part b ing formed of balla t ston . This
Y t ·m, Hgam t wh1ch 'pprcb ncl the difficulty of construction might
be urge d as a senous
·
·
·
ob'~ectwn,
1 exemplified upon the accompanying

S. Doc. 1.

241

sheet of drawings. I know that it wiH be extremely difficult to hold so
large a mass of brush together until weighted with stone, without the aid
of a row of piles placed, say ten feet apart, across the channel; but
with the assistance of these piles the construction would be very easy.
Spruce tree8, from twenty to thirty feet in length, are abundant in this
vicinity, and would not cost more than two dollars a dozen delivered
upon the bar. Allowing $1,000 for the cost of th~se ~rees _pl~ced in
position, would leave a balance of $4,000 to be applied m bulldmg the
stone part of the structure. I do not doubt that ballast for this purpose can be obtained from the island, where it abounds, for fifty cents
per ton, or at most for a dollar per yard. Should the sand pile up five
teet high across the channel and two feet on the bar, before the autumn gales set in, the breakwater would probaby stand.
The plan which the Board of Engineers request me to report upon,
I presume, contemplates the driving of two rows of piles, and the filling up of the intervening space with trees and brush. A dike thus built,
with piles strongly braced together, and with a sufficient weight of
stone upon the brush to compact it and overcome its buoyancy, would
probab.ly endure the winter gales, provided the summer surf had previously piled up sand some four or five feet on each side of the wall.
But if the piles are not well braced, and if the sand does not pack up
more than two or three feet in the channel, I fear that the structure will
be too slight to withstand the shock of the waves during the severe
storms which are so numerous in this latitude. Doubtless it would be
the safer method to raise the brush wall between the piles no higher
than the half-tide level the first summer, leaving the remaining portion to be finished the next working season. If the Board of Engineers think this pile and brush structure, raised at once above high
water, promises sufficient solidity, I recommend that it be built thus:
drive two rows of pilc·s, fifteen feet distant, in the deepest water,
twelve feet apart where they cross the low-water line, and ten feet at
the ends, in five feet soundings. The piles of each row, placed five
feet distant from centre to centre, should be driven to a depth of _ten
feet, if possible, and project five feet above the high-water plane.
The first three or four feet of the brush wall should be formed of spruce
trees, placed crosswise, and projecting beyond the piles, the butts and
tops alternating. In the remaining portion they may be laid lengthwise, principally, with a sufficient number of cross branches to tie the
mass together. Stone enough should be placed on these trees to compact them and hold them in place. The piles ought to be capped
across in pairs. They may be tied together in a less costly way by
the aid of su·ips of plank three inches thick and eight inches wide, 01r
by spruce poles five inches in diameter, spiked to the piles. I do mot
think it necessary to continue the pile structure so far. towards either
shore as it is drawn upon the plan forwarded. 650 piles will construct
1,620 feet of the dike; the remaining parts can be built more cheaply
of brush covered with stone.
650 piles braced together, at $3, will cost. ............. . $1,960
800
The spruce trees required .• - _.•..................• - . ·
1,600,
1,600 cubic yards of stone ....•.................. - .. ·
Part ii-16
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Contingencies-office expenses, . superintendence, &c.....
Reserve fund ...•.•....• ~. . • • • • . . . . . . . . . . . . . . . . . . . •

$250
400
5,000

The Richmond Island bar has changed somewhat since the coast
survey map was made. The channel opening was widened. The part
D' E (see general plan) sounding from eight inches to one foot at low
tide. The line of shoal water has assumed the directions represented
by the red lines, and I presume before next summer it will be again
modified, more nearly approaching the black-dotted curve. The bar
is formed of a coarser material than ordinary beach sand, very different
from that which sho,vs on the bottom through the shoal water. The
slopes of the bar-gentle towards the east, and more steep on the other
side-seem to indicate that this material is moved forward to its present position by the waves rolling westward. One would look for this
result, both from the configuration of the coast line and the prevalence
of east winds; because during these winds the waves of the ocean
must make a circuit between the island and main land, sweeping the
shore, and carrying the debris directly forward to the bar, until they
meet the other waves coming around the west point of the is] and. These
last waves strike the bar obliquely, and not being pent between two
strips of land, are less charged with shore-washings. Now, when the
breakwater is finished, I do not doubt that the east side will bank up
with sand quite rapidly; but the action on the west side may be v~ry
variable under favorable circumstances, tending to form a bank agamst
the base of the structure, which at another time may be entirely swept
away. For this reason, perhaps the structure first recommended, modified by placing a layer of trees bet,veen two and three feet thick on the
bar, and rising to a low-water level in the channel under the enroc.kment, would be quite as durable as any other equally cheap. T~e p1le
construction can be built to the high-tide plane for the funds available;
but, since there is no certainty that this breakwater will receive much
strength from a sand bank on the western side, perhaps it would be
unsafe to expose so great a height to the waves. If carried only to the
level of half tide, I think it would be secure .
. I have tested the bar with an iron rod. Commencing on the island
s1de at the ordinary high-water mark, the rod was forced down 12
feet; 1 00 yards further towards th e channel, the rod was stopped at the
d.epth of 4 feet by a hard, stony, and saJ.il.dy formation, visible on either
Sl~le at extreme low water. At a distance of 150 yards from the first
tnal, the rod was arrested on the crest of the bar at 3 feet depth.
But at botb these. trial places, near the low-water line, the bar was
forced throug~ th1s hard crust to depths of 12 and 8 feet respective1\y;
on the other s1de of the channel, at the water's edge, the rod having
been forced down 3~ feet ~vas stopped by the hard bed of the sea;
7f> y~rds further UJ?, the .1ron bar sunk to a depth of 6 feet before
reach1!1g . the same f rmCJ~lOn. ~ do not think any rock underlies this
bar w1thm th~ rea ·h f ptl dnvcn 10 feet. The men employed to
~m~~e t~e e ~n~ls have b n accu. tom~d to pile-driving for years, ~nd
lt 1::, the1r pmwn that they may be dnven at this place. Taking mto
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account the difficulty of forcing them down, as well as the delays oc
casioned by the surf upon the bar and the rising and falling of the
tides, these piles driven will probably cost quite up to the price sec
down in the estimate. Should the pile structure be adopted, I would
advertise in the two Portland papers thus: "Pruposals for driving 650
piles, in two rows, across the channel between Richmond island and
the main land, and towards either shore, till the end piles stand in five
feet water during full tides, will be received till April 1, 1853.
Also, proposab (the price per 1,000 feet being stated) for filling in
between these piles with brush and spruce trees, from 10 to 30 feet in
length, and for continuing the brush wall from the ends of the pile
structure to each shore. Also, proposals per ton and per cubic yard
for transporting large ballast or rubble stone from Richmond island, or
from any other place, to cover over this bru~h wall; 1,6tJO cubic yards
or 2,400 tons of stone will be wanted for this purpose. For further
information, direct to Brevet :Major Z. B. Tower, U. 8. army, Portland) Maine."
Respectfully submitted.
Z. B. TOWER,
Brevet J.11ajor if En!!;inecrs.
Brevet Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
APPENDIX F.
PoRTLAND, MAINE, November 30, 1852.
SrR: In answer to Engineer department circular of November 16th,
I have the honor to submit the following report of estimates:
For breakwater at Richmond Island harbor, and repairing the breakwater
at Portland harbor, Maine.

The brealcwater in Portland harbor commences at Fury point, Cape
Elizabeth, and extends 1,900 feet in length to the north and east, nearly
parallel to the opposite shore, or Portland range of wharves. It interposes a permanent barrier to the heavy ocean swell, which, rolling in
through the harbor entrance, sp ads its volume of waters to the left,
and onwards to thA inner anchorage and line .of piers. Except for that
part of the harbor which lies towards Portland bridge, this breakwater
is of little utility as against east gnles, which create secondary waves
of considerable :fi.1fce within the harbor range, some two and a half
miles in length. There is no barrier, ho\vever, to the high vvinds and
waves from the northeast, which, sweeping down through the passageway between Hog island and the main land, pass unopposed over ~he
entire length of the inner anchoring ground. A breakwater at .F1sh
point, the northeac.t salient of ~funjoy, would partly cO\·er th~ har~or
in this direction · but ow ina
to the great depth of water off th1s pornt,
0
'
such construction' would
involve enormous expenditures, ancl wo~l ld
only be justified under the plea of absolute necessiry-:-a. neces~ ty
which does not exist. The manner of improving the ex1stmg break<._;
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water seems the present question for discussion under the late appropriation. If a line be drawn tangent to the south end of House island,
and through the northeast end of the breakwater, it will meet the range
of Portland piers at the Atlantic depot. The wharves at this point are
already the centre of a large business, and they promise soon to be the
most important part altogether of the pier line; yet, situated on or
without the covering line of the breakwater and House island, they
are by far the most exposed part of the whole range of docks. The
same reasons that justified the primary construction, can now be
urged for its extension. Unfortunately the water is so much deeper as
to render this prolongation of the sea-wall barrier very expensive. I
can only give my opinion, that extending the present breakwater one
hundred and twenty yards further to the northeast, would be a benefit
to the inner anchorage and opposite line of wharves; leaving it for those
interested to urge their claims for the requisite appropriations.
Estimate for extending Portland Harbor breakwater.

[See Sketch C, at the end of the volume.]
100 yards long, according to cross section, would give
13,777 cubic yards, at $120 ...... ------------------ $16,533
Top courses of split stone, 100 yards, by 9~ by 4 feet
= 42,222 c.ubic yards, nt $3 50 ...... _.. _.... _. __ . _. _
1,478
Amount required to extend Portland harbor 100 yards..

18,01~

Estimate for repairing Portland Harbor breakwater.

One thousand four hundred and forty feet of this structure have been
completed, formed ot ballast stone, below the reference twe1v~ feet,
and surmounted with a split-stone wall nine and a half feet w1de by
four feet high. The re'Jlaining portion, 860 running feet, is somew~at
broken up on the top, an effect due to storms and ice. It needs repa1rs,
and ought to be ·finished with a top wall for permanency.
8tl0 feet of top wall, 91 feet wide by 4 feet high= 1,210 cubic
yards, at $3 50. ____ .. ___ .•• _.... _.. __ ! .. _. __ .. _. . . $4,235
For finishing the end of the breakwater, placing the stone
·with. ~are ior future security and permanency, and for
repmring other portions of the work injured, will require
300
300 tons stone, laid at $1 _. _ ...... _. ____ . _.......•. _
Contingem.:ies, as increase of prices and extra labor ...... _.
465
5,000
'l'his. amou.nt of $5,000 required for repairing Portland Harbor breakIS avmlable from the appropriation recently passed by Congres ·

water~

"'

,.

•

•

•

*

*

Y ry re:·pectfully, your obedient servant,

Z. B. TOWER,
Brevet MojoT

Brev. Brig. ' n. Jo . '. ToTTE •
hie[ Engineer, Washington, D. C.

of Engineers.
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APPENDIX F-1.

ENGINEER DEPARTMENT,
Washington, January 13, 1853.
SIR: Brevet :Major Tower, corps of engineers, in charge of the
repairs of the breakwater in Portland harbor, 1\tlaine, has su bmi.tted a
proposition to finish the incomplete portion of the breakwater, which
has been somewhat broken up by storms and ice, by putting on it a
top wall of split stone, similar to that which now surmounts the finished
portion of the work.
The board of engineers of river and harbor improvements approve
of this proposition,
Major Tower further suggests an extension of the breakwater, to
afford additional benefit to the harbor; but the board of engineers dissent from this, and prefer a pier-head to be constructed instead of such
extension.
I have the honor to propose, for your approval, that I be authorized
to instruct Major Tower to execute the repairs of the existing work, as
the present appropriation will suffice for this purpose; and if he
thinks these repairs may best be made by contract, he will be directed
to prepare a suitable advertisement to produce the necessary competition, which will be issued from this office.
The proper mode of affording additional protection to the harbor, in
respect to which the board and :Major Tower differ, will be a question
for consideration, in the event of an appropriation being made by Congress for 1hat purpose.
A copy of Major Tower's report, with a map of Portland harbor,
and the report of the board of engineers, are submitted herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Brevet Brig. Gen. and Colonel of Engineers.
Hon. C. M. CoNRAD,
Secretary of Wa1·.

Approved January 18, 1853.

c.

l\I. CONRAD, Secretary

of

JiTl.ar.

The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX F-2.
PoRTLAND, MAiNE, January 17, 1853.
SIR: I have the _honor to _submit the following report upon the Port-

land harbor and Richmond Island breakwaters, with the accompanymg
drawings~

Portland Harbor breakwater.

Ten thousand dollars have been appropriated jointly fo~· this brea~
water and for that proposed to connect Richmond island with the mam
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land. As it devolves upon me to recommend the distribution of this fund,
I ha e decided, after investigating the results to be attained thereby,
that $5,000 can be judiciously expended upon each construction. The
harbor of Portland is entirely land-locked, and is less exposed than
many more jmportant harbors upon which the general government has
expended nothing. The present breakwater was commenced some
years since, after a very severe storm, attended by an extraordinary
rise of the tides. These storm tides overflowed the wharves, and even
removed two or three light tenements. On representation of the damages then sustained, an appropriation fi>r the present structure ':as
gra~ted. Yet I question the efficiency of this work as a protect1.on
agamst another storm of the same severity, attended by an equal nse
of waters. Breakwaters are a very efficient cover of anchoring grounds,
and afford excellent protection to all kinds of shipping that seek refuge
behind them, and they are indispensably necessary in open harbors,
the wharves of which are exposed to the direct action of the sea waves;
bnt they do not prevent the tides from overflowing the wharves; .and
even in land-locked harbors the range of waves is generally sufficient,
in very severe storms, to cause much damage to the piers themselves,
as well as to the buildings and merchandise stored upon them. Small
harbors, equally with the more important ones along our co~st, ~re
much exposed to such gales, and, when they do occur, property I?- shipping, in w h<;trves, and material upon them, is always damaged m proportion to its amount and degree of exposure. The violent and longcontinued storm of April, 1851, occurring upon the new moon, was
particularly destructive to maritime property in the harbors ofth.e coa~t
of Massachusetts. In the smaller harbors, losses were sustamed m
common with those having large shipping interes~s. A~d I am not
aw::ue of any effectual remedy Against an extraordmary nse of the ~ea,
such ns occurs at intervals of fifteen or twenty years, other than bmlding the wharves above the effect of such tides, which would make them
extremely inconvenient for ordinary service. Land-locked as Portland harbor is, with its present line of breakwater? 1,90? feet .long,
stretched out opposite to the pier range, should the tides nse agam as
they did in 1831, overflowing the wharves to the same depth, the effect
of .the waves created within the harbor by an east wind, would be sufficlent to .injure much property upon these wharves. By. these remarks
I do not mtend to imply that the Portland breakwater IS useless; on
the contrary, against the ocean waves rolling in between House island
and Fort Preble,. and spreading their waters to the left, onward. towards ~he anchonng-ground and wharves beyond, it is a very effic.wnt
:pr?tect1?n ? and agmr: t the harbor waves produced by southeast :vmds
11. IS a Sim1~ar protectiOn,. both to shipping at anchor anJ to the hne of
p1 r. · It 1 true that th1 structure is but a partial cover against the
ran.CYC of harbor way s due to ea t winds, and that the northeast gales
'.YhH.:b · weep clown ~ t \~ n Hog island and the main land pass unob._tructecl. over the ntt: mner. c~nchorage. But it j 8 almost impossible,
xc pt m orne p culwr locaht1 '., ~ 0 to arrange a breakwater, as e:ffect~~l~y- to ~ov r both t.h :vharv<>: and anchorage against all winds and
' ' U\
, Without shuttmg m the harbor so ntirely as to render the pas-
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saae of shipping extremely difficult, and the removal of ice next to imThe Portland breakwater n?-rrows the moving body of
waters within the inner harbor, increasing thereby the rapidity of the
current, and preventing the channel from filling with sediment as rapidly as it would otherwise do. Some of the citizens interested wish
the present structure extended as far as the Red buoy, and a harborlight placed at the end. It is urged that strangers running in at night,
as well as those better acquainted with the harbor, would find this
light a very essential guide. Perhaps the light-house system may be
so enlarged as to embrace this particular case. The extension above
alluded to, as desired by the shipping interest, would doubtless be
beneficial in proportion to its length; but an examination of the general
map accompanying this report shows that the efficiency due to this
limited extension would be small in comparison with the cost of construction. A breakwater across the lYiiddle Ground, near the salient
of Mount Joy, would partially cover the anchorage against northeast
gales, and would probably be more useful than the extension of the
present structure, though far more costly.
The $5,000 available for the Portland breakwater ought to be expended in finishing it. The ·unfinished part, B C, has been somewhat
damaged at different points by the action of waves and ice. This part
should be repaired, and the end, B, now rather deficient in height,
raised to the level of the remaining portion. Three hundred tons of
rubble will be sufficient for this work. I propose to extend the capping
wall from C to B, six feet from the end of the enrockment, and over the
inshore portion, E F. This wall should be constructed in a solid
manner, partly of through stones ten feet long, and partly of stones
five feet long and wide, extending half through the wall, which should
be four feet high, and formed of two courses. At the end, all the
stones should be fastened together by dogs, and should rest upon large
and closely placed blocks of rubble. The capping wall, as built from
C toE, is solid in its upper course; but the lower course is formed of
c1:oss-ties, fastened at the outer ends, by copper dowels, to longitudmal stones. the intervening spaces being filled with granite or quarry
rubbish. When finished to its present length, the breakwater will be
secure against injury from waves and ice, and will rise out of the
water, so as to be ordinarily visible at night.
I submit the following estimate for completing the Portland breakwater, in conformity with the accompanying plans:

po~sible.

Estimate.
300 tons rubble, for repairs, and for raising the northeast

end of breakwater to the same reference as the remaining part, at $1 per ton .......... __ ........... ___ . _ . $300 00
1,100 cubic yards of dimension stone, for extension of the
capping :vall, as per plan, at $4 per yard ... _...... - .. 4,440 00
260 00
Contmgenc1es .. __ .... _......... _.. __ .... __ ....... - Total estimate._. __

8

___

•

_

•••••••••••

_

•

__

•••••

5,000 00
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I propose to do this work by contract, under my general superintendence, employing one person only as overseer. The contract can
probably be executed within the litnits of the estimate. Should it'exceed that estimate, it will be necessary to draw upon the balance of the
appropriation for such small excess, in order to accomplish the work
proposed.

Estimate for extending the Portland breakwater 130 yards.
The whole interior mass of this extended portion may be formed of ·
stone, obtained from quarries within the harbor, at $1 per cubic yar~.
The exterior, made of large granite blocks, will cost $1 50 per ~ub~c
yard. The whole amount of rubble necessary for the extensiOn IS
16,450 cubic yards, of which
12,3!i7 cubic yards, at $1 per cubic yard, will cost..... $12,337 00
" ... 13 cubic yards, at $1 50 per cubic yard, will cost...
6,170 00
130 yards' length of capping will give 549 cubic yards,
which, at $4 per cubic yard, will cost..............
2,196 00
Contingencies, such as superintendence, office expenses,
&c. _. _. __ ...... __ . __ . _. _.... ____ .. _.. __ . ___ . _
797 00
Total estimate. __ .•. ___ ...... __ ..•....•. _..

21,500 00

Richmond Island harbor breakwater.

It is proposed to build a lweakwater from Richmond is~and to the
main land, from which it lies about a half mile distant, m order to
create safe harbors of refuge against gales, varying in direct~on from
northeast to southwest. But few years since the bar, extendmg from
the interior salient point of the island to the opposite shore, was dry at
low water. Now this bar is broken through for a distan<..:e of 200 yards,
over which the sea flows at ordinary low tides to the average depth of
three feet. Oxen, with carts, pass over to the island, in calm weather,
during the lowest course tides. The ocean waves are divided by the
island, around which they make a circuit, meeting upon this bar~ so
t~mt, ~ven in moderate weather, the wind being on shore, there _Is a
hne o~ breakers from A to B, (see plan.) In the flowing in of the ttdes
there 1s a tendency to still water upon the bar; and were these compound _effec~s of tides and waves always produced upon the same
unvarymg hne_, we might look for the form ation of a beach perm~
~ently connectmg the island with the continent. It is evident that th1s
line must constantly change position, beca use in east and northeast
storms the waves would m et to the west and in west and southwest
wind to the a t of the b~r; the degree of variation being regulated by
the. gr ater. or 1 s s v n~y of the e winds or gales. The currents,
wh1ch <1re hc:ht, "\Yould 1 mflu need by the same caus s. Hence the
ce~tral bar lme, C , _cro. · . the channel at the deep st points, there
bem~ 1 .. water on 1th r 1 . I am jnrormed, by the proprietor of
the I-land, tha_t thou~h 1h m!nn bar retains its general position, still
the and n either I
~- fill.:;cd or removed, shoaling or deepening
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the water very essentially, according to the prevalence of storms from
different quarters.
It would seem an easy matter to assist the tendency to formation
along the line A, C, D, B, by placing there a permanent obstacle to
prevent the sands, during east or west winds, from being swept
beyond this central line. Should this obstacle subserve the purposes
inte11ded, a sand bar would be formed to its top. This first progress being effected, a like structure could be raised l.lpon the newlyformed bar to the level of high water, with the expectation that it
would bank up the sands, on either side producing a permanent connexion between island and shore. Yet, for better security, it would
be necessary either to raise this second structure five or six feet above
high water, or, after the formation of the second portion, to build a
third. The whole cost of the structures thus erected would not exceed
$15,000. This amount would also build a triangular fi·ame-work, filled
-in with rubble across the df'eper part, finished towards either shore by
~ stone di~e; the whole construction rising above the highest observed
tides. Perhaps this latter structure would be preferable were the
requisite funds available, because it would be earlier completed. But
since $5,000 at most can be applied to this work during the approaching season, it must be such that no damage may result from leaving it
unfinished at any given elevation. Hence I have concluded to recommend that the proposed breakwater be formed of rubble stones, thrown
in along the line A, C, D, B, with a top surface three feet wide, and
side slopes of 45°, according to the plans furnished with this report.
,.rhe stone used should be large, but not long like building, nor flat
like flagging stones, but rather irregular, massy blocks, abundant in
quarries, suitable only for enrockments and rubble masonry. These
stones ought to be landed from the lighters or scows at low water, so
that they may be placed more advantageously than when thrown overboard. Such restriction upon a contractor would probably enhance
the price of work per yard so much as to outweigh the advantages to
be derived therefi·om. Lee-shore waves or breakers are so effectual
in removing sand from the ends of dikes upon beaches, especially when
the action is crosswise, that I have deemed it necessary to estimate for
a continuous line of enrockment from the island t8 the main land. The
winter storms would probably open new channels, or at least sweep
away the sand to a considerable depth, were the stone work to cease
short of the shore line. The drawings submitted exhibit the project
proposed so _fu1ly as to render further explanation unnecessary.
I ?ave estimated the rubble stone at a high price, supposing it to be
obtamed from distant quarries. The proprietor of Richmond island
has expressed a willingness to allow any amount of stone needed to be
taken fi·om the island shore. If any person will open a quarry there,
he can doubtless contract to build the breakwater at a price twentyfive cents less p er ton than it would cost were the stone to be brought
from the distant established quarries.
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Estimate for Richmond Island breakwater.

There will be required for this structure, according to the plans submitted3,600 cubic yards rubble stone, at $1 30 per yard. . . . . . . $4,680 00
9ne overseer, 80 days, at $2 per day_ ~ __ ...... _ .. __ . . .
160 00
One .a ssistapt, 80 days, at $1 25 per day __ .............
10cf 00
Contmgenc1es. __ .... ________ . _ • ______ . __ . . • . . . . . • •
60 00
Total estimate .••.••.•........ _____ .......•.

5,000 00

I propose to execute this work by contract, employing one overseer
and one assistant to superintend, personally and constantly, the delivery
and placing of .the rubble, keeping a faithful and accurate account of
the number of tons used. This service, requiring the us~ of a boat,
will doubtless give c®nstant occupation to two persons for nearly three
months; though I should prefer that the con1ractor should undertake to
complete the work in half the time estimated for. There will be many
sources of delay, such as rainy weather, storms, and breakers upon the
bar, even durincr
sea winds of medium strength. In consequence
of
0
.
such delays, I have estimated for eighty clays, hoping, at the same tun~,
to comulete the work much within that limit. Should I succeed m
effectir{g a contract for building this breakwater at a less price than is
8pecifiecl in the estimate, the funds available will carry the structure to
a greater height than the accompanying plans indicate. As to the n.ecessity of this breakwater, the question seems no longer open for chsc.ussion, as the Coast Survey department has already given it the sanctlOn of its high authority, and Congress has added its approval by
granting an appropriation to commence the structure .
. I recommend that an additional appropriation of $10,000 be asked
to finish the Richmond Island breakwater.
Respectfully submitted.
Z. B. TOWER,
Brevet Major Engineers.
Brevet Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
~

APPENDIX G.
PoRTLAND, October 13, 1852.
SrR: I have the honor t.o ~eport that, in obedience to department
orders, I have made a prehmmary examination of the piers at the entra_nce of ~he _ha~bor of ~ nn bunk. I fonvard the sketch accompanymg, wh1~h 1s m the mam quite correct, being copied from a map in
the po ~ es 10n of the c ll ct r, the ori()'inal of which map was forwarded
to Colon l Abert. _Th pi rs at the entrance of Kennebunk river,
thr.ce-fourths of a m1le b I w the barb r of Kennebunk were ori()'inally
:~t of wo , and xt n~ from A(. e sk tch) to B, 'on the ca~t side,
from C to some omt not far from D, on the we 3t side of en-
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trance. Having been rapidly destroyed by the sand-flaw portions of
these piers, A K and B B were at different times replaced, by stone
split to regular forms, and laid dry, in courses. The wood part remaining seems to be a trough filled with stones, the sides being braced together. Should the wood-work, from B to E, be swept away by a
southeast gale, the great mass of sand in front of this frame-work, and
all the stone with which it is loaded, would be moved into the channel.
It is expected, therefore, that as soon as practicable the stone pier will
be extended to the Perch rocks and turned into the sand bluff, on the
line E E. When the line E G was constructed, it terminated in the
sand bluff; but since that time the waves have evidently removed that
bluff to the distance of some twenty feet. The wood-work inward at
A need not be touched. On the western side the pier is much lower
thari on the eastern. It is not connected by any wood-work with the
sand-bluff, and in south storms the waves break over and throw sand
into the channel. The wood trough, shown as a continuation in dotted
lines upon the sketch, has all disappeared to the sand level. This
western side, however, is far less exposed than the eastern; and I think
some frame-work of wood, constructed with little expense, may be
placed on a line back, to catch the sand and prevent its being carried
over into the channel. This wood-work would probably be buried in
sand before time would el pse for its decay or destruction by the sand
flaw. The stone pier will doubtless require another course at some
future day, when the sand beach, in consequence of the proposed wood
construction, shall be raised to the height of its present top course at H.
Harding's wharf (designed on the sketch) was purchased by government, has once been extended, and is a very convenient stopping place
for vessels passing in or out of the harbor. If a vessel on its passage
out is belated, it ties up at this wharf~ for want of anchorage room.
For example, were the wind from the south blowing into the mouth of
the river, vessels could be warped down from the harbor and remain
at this wharf until the next tide, before going to sea; hence this wharf
is deemed of much importance by those citizens who own shipping,
and they are very desirous that it may be repaired without delay. This
wharf, rather roughly built, is somewhat dilapidated, high tides sweeping over it. It does not now possess the requisite strength to hold large·
ships in stormy weather, and should, since it is government property,
be put in order by government. But this end cannot, or ought not, to
be attained at the expense of more important interests. Therefore, since
this wharf has no direct influence upon the safety of the channel navigation, further than that it covers a rocky salient point and serves as a
convenient stopping place; and since the completion of the piers, to
secure the channel against storms, appears to me the legitimate application of the $7,500 appropriated by Congress, I recommend that only
so muc~ of the moneys appropriated be expended this autumn as s~all
be reqmred for the security of the two stone piers and the wood pier,
from B to G. And further, in support of this conclusion, s~ou1d the
plans and estimates for the comple6on of the stone piers (wh~ch plans
and estimates will be made after a thorouah survey and levellmg of the
·position) indicate that the whole amount, $7,500, or n~a:ly that amount,
will be required for the piers, then it would be inJudiciOus, to say the
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least, to expend any money at present upon Harding's wharf. The
repairs of this w barf, I think, ought to be deemed secondary to the full
protection of the entrance to the river.
The following repairs ought to be made before winter, or as soon as
they can conveniently be executed, viz.: Replacing a stone at F, on the
W. pier, and forcing back one at e, partially displaced; replacing a
stone at each of the points a c d of the eastern pier, and those stones
now lying at g which have been thrown from the top of the wall. The
course from which stone c has fallen, is just above the water-level of
extreme low tide-that at a is partly under water. The bottom courses
at d and f have each lost a stone, but those courses are above the lowwater level. The stone at e, pushed from its true position, belongs to
the fourth course from the top. At b the lower courses have settled, or
have been so started by the waves as to open the vertical joints for
three courses, six inches wide; similar openings have commenced at a.
I recommend, therefore, that these stones out of position be replaced
in the best manner possible, and secured by iron dogs, jf they can be
so secured, and that 100 tons of rubble stone-no stone of less than one
ton weight-be thrown in, principally around the pier-head B, and. at
such other positions as appear to require such aid. A large qu.ant1ty
of rubble now lies round the foot of the western pier. There lS ~lso
a small quantity round the eastern, but that is not enough for. secunty.
I would also repair the wood pier, from B toG, by replacmg so.me
twenty planks that have broken from it. This report is only pre~lm
inary to a more full one, and answers more particularly that part of the
chief engineer's instructions relating to the repairs of the Kennebunk
piers which ought to be made this autumn.
Very respectfully, your obedient servant,

Z. B. TOWER,
Brev. Major Engineers.

Brev. Brig. Gen. J os. G. ToTTEN, _
Chief Engineer.

APPENDIX G-1.
PoRTLAND, F ebruary 7, 1853.
I have the honor to forward the following report on the piers
?f Kennebunk river, with an accompanying illustrative sheet of drawmgs:

SrR :

Repairs of piers of Kennebunk, Maine.

As the board of en~jnc rs have already approved of the general plan
prop.o~ d for completmg these .works, I should now merely forward my

detailed plan and corre~p ndm.g e timates, did I not d jre to express
my elf more fully touchmg the Improvements at the mouth of the Kennebunk river.
\V ood Trough piers, ba 1la t d with . ton , commenced in 1 22, were
fir t p\ac d where the t ne tructure n w tand, at a cost of $9 ,000.
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As early as 1829 they 'were repaired,, and in p~·~· rebuilt, &t .an expense of $5,000. Again, in 1831 and 32, an add1t10nal expend1ture or
$2,875 was applied to their further repairs and extension. Th~ ravages of the sea-worm, so destructive to these piers, rend red it appar nt
that structures of wood were unsuitable for th1s position. H nee the
appropriation of $10,000, obtaine~ in the year 1834-, w.as expended in
building the stone pier now standmg on t~w. western s1de of the ~h~n
nel. In like manner, $18,500, the appropnatwns for the years 183G- 37
and '38, were used in constructing one hundred and twenty-seven feet
of the existing eastern pier. During the year 1842, one hundred and
twentv feet of the timber pier, contiguous to the stone structure last
erected, having been destroyed, the channel opposite became so filled in
with sand as to diminish the soundings nearly three feet. To remedy
the iniuries thus sustained, a grant of $5,000 was made by Congress,
and Mr. Remick, the then collector of Kennebunk, applied this fund in
extending the eastern stone pier two hundred and eighteen feet further
inshore, and in strengthening the remaining wood structure so judiciously, that up to this date the channel has been securely protected.
The utility of these works of improvement is unquestioned. They protect the channel against the east and northeast gales on the one hand,
and from the south and southwest storms on the other ; piling up behind them the sand which would otherwise be thrown into the passageway, to be removed about from place to place, impeding the entrance
and egress of shipping; or to be swept outward by the currents, and
deposited anew along the general coast line as a bar of obstruction to
navigation. Now ships of 1,400 tons, in ballast, pass freely out of the
river on high-course tides. The ship-building interests of Kennebunk
and Kennebunk port demand that the constructions at the entrance of
the river should not now be left exposed at the vital point, endangering
the utility of the whole system, upon which an expenditure of $50,000
has .already been lavished. By reference to the general plan, in possesslOn of the Engineer department, it will be seen that the salient
beach, extending to the Perch rocks, is the important point now to be
secured; for the wood piers, which support this beach, are partially
.iecayed, and may be broken down under a long-continued and violent
s~orm. In fact,. these wood P.iers ~re the weak point of the existing
lme of.constructlOI_lS· Now, th1s salient neck of land being a loose sand
formatwn, and. bemg exposed to the heavy surf of the severe winter
stor~s, moves mwards, or would do so, did no obstacle prevent such
motiOn. On the other hand, the current from the river above were it
~ot for the e~isting wood .Pier, would infringe upon the interior shore
~.me ; and th1s double actwn .of current and waves, if fi·ee to produce
.1ts effe?ts, would sweep this sand-beach away entirely, leaving the
stone pier almost m;;eles~. Formerly a wharf stood upon the Perch
rocks, and e:xt~~ded g.mte back to the sand bluff. This wharf protected the po~1t10n before ~he wood piers were built. The appearance
of the shore hne east of th1s point seems to indicate that the river mouth
was formerly more seaward, and that it has, through ages past, been
,g radually and slowly retrocedincr. Indeed it would be difficult to ac:count for the existence, at the p~esent titne' of this salient sand beach
. Iy to the wearing action of
' currents and ·waves, ex-'
expose d so entrre
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cept on the supposition that it is but the remaining portion of a more
extended formation which has gradually disappeared. The surest and
most lasting construction to arrest this retrocession would be attained
by extending the existing stone structure to the Perch rocks; and
thence, curving inwards along the shore line, to the ledge above the
water line, nearly half-way on the beach, which reaches to Harding's
whar£ Such construction, placed upon secure foundations, would be
permanent, and would effectu ally secure the object desired, as its inshore termination would abut against the solid rock formation of the
coast. It would be quite costly, however, and it was not contemplated
by the citizens asking for the present appropriation. It is their wish
that the plan approved may be carried out; and I do not doubt th~t
the pier proposed will secure the point in question, and effect all that IS
desired: only, I regret that the funds available are insufficient to construct the inshore portion of this pier entirely of stone, and with a deeper
cross section; because, with the lapse of years, the wood struc.ture, ?ow
standing contiguous, will decay and disappear; then the actiOn of ~he
river current, as before mentioned, will tend to undermine this wmg
wall, unless the substratum shoal prove more solid than the surface.
However, such damages may be readily anticipated and prevented by
the timely throwing in of ballast stones along the channel-face of the
wall. The timber prolongation of this pier should extend at least twen!y
feet beyond the edge of the sand bank, for the reason, that the sur~ w1ll
be sure to find its way around the end if such precaution be omitted.
It is not impossible that this bluff, rising only six or eight feet above
high tides, and covered with a scanty growth of beach grass, may, ~n
der the wearing action of violent and long-continued storms, occu.rnng
upon high-course tides, be so much injured as to require, at some future
day, additional expenditures for its protection. The wood part of the
proposed structure ought to be substantially built, as it will support
quite a heavy weight of embankment thrown up by the surf.
I have reduced the dim ensions of the stone pier, since my first general report, in order to reduce the cost.
I have also estimated the stone work at $4 per cubic yard, instead
of $3 50, because the lower courses of a part of the constru?tion
ca~ on.ly be accessible for a very short time during the lowest t~des .
This ~1fficulty and delay in building these courses will add essentmlly,
to .therr ~ost: In like manner, the stone for the wing wall, instead of
b emg l<;nd duectly from the freighting lighters, must be twice handled,
or. reqmre a derr~c on shore. On attempting to repair the founcl?-tions
of the eastern 1,:ner,. I found them more injured than I had prevwusly
suppo"'ed. This p1er was built upon sand and the loosP- stone fallen
down fi·om the ol~ wood structure ; hence the action of the sea has
so~ewha! undermmed it at different points. To remedy these injuries
Will rcqmre 250 tons of ballast stone to be placed against the lower
of th se~ward fa , and one layer of stones, two feet square,
?our.
m.the cro~ s ect10n, set down on the channel side, nearly to a level
w~th the bottom of the wall; the portions undermined being filled in
W1th small t n s.
~n~' "tru~tures now e cribccl will probably consume the appropnation available.
hould any fund remain on hand after their corn-
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pletion, it ought to be expended upon Harding's wharf; because government having purchased this structure, thereby assumed the responsibility of keeping it in repair. The capping timber of the boundary
line of this wharf should be raised one foot above the present highest
point, and should be tied together by cross pieces perpendicular to the
fiont; the interior being filled in with brush and covered over with ballast. These repairs, though far from placing the wharf in complete
order, would nevertheless be very efficient. The three iron staples,
secured to the ro~ks on the shore and at the innf'r corner of the wharf,
furnish fastening points for the largest ships that may have occasion
to use them. 1'he western pier, as I have stated previously, ought to
be raised four feet higher, and connected by a substantial catch sand,
with the sand bluff~ about 150 feet distant.
Estimate for repairing piers at Kennebunk, Maine.
1,500 cubic yards of stone, laid at $4 ·per yard .....•... _ $6,000 00
500 cubic yards of excavation, at 20 cents ...•.. _.. _..
100 00
250 tons ballast stone, repairing eastern pier .. __ ... _ . _
250 00
45 cubic yards dimension stone, for foundations of same
pier, at $4 .... ___ ..•..........• o • _ • • • • • • • • •
180 00
120 feet of wood pier, at $3 .........•• _ ... _ ....... .
360 00
100 00
Already expended .•............. _.. - - • - - .... - - - - .. - Superintendence. __ .... _. _.. __ . __ .. ______ ••• - ..... 250 00

Contingencies-office expenditures, &c .••••.....••••••
Total estimate ...••....•.••••••..•.••.•

7,240 00
160 00
7,400 00

===========

To repair Harding's wharf thoroughly will cost $1,000. To finish
the western pier, as described in a former report, will require an expenditure of $1,000. Should $2,500 be appropriated during the present
session of Congress, these different works described may be completed.
It is possible that a small amount from the grant of $7,500 may be
8:Pplied to the wharf after the completion of the eastern pier. I would
ll~e t?e _privilege of changing slightly the position of the wing of this
p1er, 1f, m the process of construction, sucb change should be thought
advisable.
Respectfully submitted.

Z. B. TO\VER,
Bret'et Major of Engineers.

Brevet Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
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APPENDIX G-2.
ENGINEER DEPARTMENT,

Washington, Jamtary 13, 1853.
SIR: I have the honor to submit herewith the report of the board of

engineers of river and harbor improvements, on the subject of repairing the ·ers at Kennebunk, Maine.
. The board approve the proposition of the officer in charge. of the
work, and I concur therein, and recommend that he be authonzed to
carry his proj ect into execution.
The project is to appiy the existing appropriation to repair and secure
the eastern pier, and to repair Harding's wharf, and should <_Jongress
grant the additional sum asked for, to repair the western pwr, after
.
completing the first mentioned works.
As the nature of the repairs is thus, in ·some measure, cont~ngent
upon an additional appropriation, I propose, with your approbatwn, to
instruct the officer in charge of the work to defer its comm~nceme~t
until the close of the session of Congress, after which
w1ll be directed to proceed with the operations, if he shall judge It m~s~ advantageous to carry them on by clay's labor; but if he be of opmwn that
they may be conducted 1nore satisfactorily by means of a con.tract, the
necessary proposals will be prepared by him for issue from this depa.rtment. A copy of the report of the officer in charge, B~eve.t Major ·
Tower, with a map illustrating. it, accompany this commumcatwn.
Very respectfully, sir, your obedient servant,

?e

JOS. G. TOTTEN,
Brevet Brig. Gen. and Chief Engineer.
Hon.

M. CoNRAD,
Secretary of War.
Approved:
C.

C. M. CONRAD,
Secretary of rVar_
WAR DEPARTMENT,

January 18, 1853.

The officer was instructed accordingly.

APPENDIX H.
PoRTLAND, March 28, 1853.
I have the honor to enclose a sketch of Marblehead harbor and
sea-wall, and to submit the following remarks in connexion therewith:
SIR:

For repairs of sea-wall at .L""v!arblehead, Ma$sachusetts.
Th~ security of the harbor o~Marblehead is contingent upon ~he preservatwn of th beach connectmg farblehead neck with the mam land.
Hence, as early as 1? 2, th~ olo.nial government caused a sea-wall to be
erected al ng the rmd~le line of the beach, from A to B, 1. 00 feet jn
length. Al·o, the Legrlature ~f Ia, achusetts, ]n 1787, raised funds by
means of a lottery to extend th1s wall to the point C. This latter part is
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much more strongly built than the former, being 15 feet wide and formed
on the two faces of large irregular stones, filled in with smaller rubble.
The larger portion, first built, is about 10 feet wide at the base, built
with little slope or batter, aud is made up mostly of small stones like
those of field walls. It seems, nevertheless, to have been very beneficial in banking up the sand on the bay side from 4 to 6 feet in height.
At present, however, it is in a very dilapidated condition, as might
be expected from its exposed situation and from the simplicity of the
structure. It will be seen from the accompanying sl\:etches that the
wall is partly tumbled down, that there are some breaches it it. These
damages have doubtless accrued in part with the lapse of time, and in
part are due to the power of the waves in the great gale of April, 1851.
One breach, about 30 feet wide, extends entirely through the wall, and
is used as a road-way for teams carting seaweed from the beach. The
other openings are partial, not extending to the base of the wall. These
openings should be filled up with stones, and the whole wall repaired,
as much as it can be, with the funds on hand. For this purpose I should
use the loose scattering stone fi·om the beach, most of which probably
came from the wall, and, if necessary, purchase about 100 tons. I propose to engage a master stonelayer, who shall take charge of the work
to be executed, employing fi·om 6 to 10 men-laborers. · He will be instructed to commence labor in May, so as to finish before the end of
June, first repairing the breaches and then giving his attention to the
most injured parts of the wall. I think, with the money available, all
the openings can be filled and the wall quite improved throughout its
length.
Very respectfully, your obedient servant,
Z. B. TOWER,
Brevet .LlfaJor

o/ Engineers.

'

Brevet Brig. Gen. Jos. G. ToTTEN,
Chi~{ Engineer, Washington, D. C.

APPE~DIX

H-1.

ENGINEER DEPARTMENT,

fVashington, Azn·il 7, 1853.
SrR: ~revet Major Z. B. Tower, corps of engineers, in charge ot

the repa1r of the sea-wall at Marblehead, .Massachusetts, proposes to
close the breaches in the wall with the stones lyino· on the beach, most
of which probably came from the structure. If ~dditional stones are
nee.ded .they will be p~rchased. Any balance of means that may remam w1ll then be applied to the general repair of the work. A master
stonelayer to have charge of the operations, which will be executed
by day's labor.
The board of engineers for river and harbor improvements approve this proposition, in which I also concur, and have the honor to
recommend to you that I be authorized to instruct :Major Tower to
carry his plan into execution.
Part .ii-17
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The report ofMajor Tower, with a map of the wall, and the report
of the board, are herewith.
I am, very respectfully, your obedient servant,
JOS. G. TOTTEN,

B1:t. BTig. Gen. and Col.

l-Ion.

if Engineers.

JEFFERsox DAvrs,

SecretaTy

of rVaT.

Approved:
JEFFERSON DAVIS,

SecTetaTy of War.
wAR DEPARTMENT,

ApTil 16, 1853.

The officer was instructed to carry the foregoing project, as approved,
into execution accordingly.

APPENDIX I.
BosToN, NovembeT 18, 1852.
SrR: I have the honor to submit to the department the following re-

port on a survey \Vith reference to the construction of a breakwater
at East Dennis, Barnstable bay, Massachusetts :
In obedience to the orders of the department, dated September 29,
1852, I, early in the month of October, examined and surveyed the position above named, and the chart accompanying this report is the result
of that survey. I do not claim for this chart anything more than general
accuracy, for the season of the year and the time at my command w~uld
not admit of extreme minuteness; but it is, in my view, all- sufficient
for the purpose for which it was intended, viz: the location of a breakwater.
The harbor of Dennis lies on the north shore of Cape Cod, at the
bottom of Cape Cod bay, about midway between Plymouth and Provincetown, and with the exception of tide harbors, is the only one between those points; the tide ebbing out along the shore of the cape for
long distances, in some cases as much as a mile. At Dennis, howev~r,_ there i~ water enough tor the largest ships, at all times of tide,
Withm one-fourth of a mile from the shore. But, as a a lance of the
map will show, the position is very much exposed, and as itis at present,
can scarcely be dignified with the title of harbor. An association of
inhabitants of the vicinity, at their own expense, have constructed, just
to the south of Nobscusset point, two wooden wharves with an interior
basin, (the latter excavated out of a cornfield,) the whole protected from
the sea by a rough jettee or breakwater of two rows of piles about 8 feet
apart, filled in with stone, and cxtendina from the foot of the bluff at Nobscusset point 600 or 700 fl et in a south~ast direction. Within the jettee
(a .. sh?wn on the chart) it i:- entirely dry at low water. In this little
arttfic1al harbor perhap~ a dozen or fifteen fishing vessels can be accomn the wharv are two or three stores for furnishing supm. clat d.
phc: to .th . fisherm n, nc~ sh d for packing mackerel. This wharf
· n ba::m property (called m the neighborhood the" Corporation works")
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has cost its owners be.tween $20,000 and $30,000. The wooden breakwater has several times sustained injury during gales, but has as often
been repaired, and seems to answer its purpose. A s~ll income is
derived from wharfage and storage fees from. vessels making use of the
wharves.
So far as the commerce and business of the place alone is concerned,
this point may perhaps be considered of scarcely sufficient importance
to warrant the construction of a cost~y work by the general government,
but, in another point of view, such a work of the nature desired would
undoubtedly be of very great utility. Thew hole commerce of Boston, and
indeed of Massachusetts, would be benefited by a breakwater at this
point; for the map shows that this entire line of coast is, d tuing northerly and northeasterly winds, a lee-shore. During the severe gales
and snow storms of winter and spring, vessels run great risk of getting
em bayed, and if driven on shore are almost inevitably lost in the breakers on these sandy beaches. Almost every year instances occur (and
in this immediate vicinity) of ships going to pieces on the beach, with
the Joss not only of valuable property, but of life. But a breakwater at
this point would prevent most of these disasters, for vessels aware of
its existence could make a secure harbor under its lee, and lie at anchor there until the gale a bated. A light-house on its eastern extremity would probably be necessary; but no reference having been
made to that in the law, I have not thought proper to make more than
an allusion to it.
The breakwater, as I have planned it, commences at the east extremity of the point of rocks which extenJs out from Nobscusset point;
thence its direction is east northeast (by compass) 800 feet, thence
1,200 feet east by south; making a total of 2,000 feet.
·
My reason for the point of commencement is, that this point of rocks
itself serves as a considerable protection, the greater part of it being
dry at three-quarters ebb, and the whole at low water. ~Keeping somewhat to the north with the inner portion of the breakwater is necessary
to reach a sufficient depth of water for anchorage. If this first direction were continued throughout the whole length, it would form Dn insufficient protection from the winds to the east of north, which would
still cause considerable sea within it. A greater inclination towards
the shore would both decrease the capacity of the harbor and increase
the difficulty of entrance. For a protection from the heaviest seas
which can come from the N. and N. N. W., the breDkwater as locoo~ed ,
would seem to be effectual; its total length could not well be dim~n
ished, considering the capacity of harbor required and the exposed situation. (The breakwater at Hyannis, in a much less exposed position,
is 1,200 feet long.) The depth ofwater in which it is placed av~nages
about 18 feet at low tide, and 28 to 30 at high tide, shoaling gradually.·
towards the shore-a depth quite sufficient tor large vessels.
The cross-section vvhich I have adopted has a base of 115 ffe-et, diminishing to a width of 1£> feet at top, in a height of 38 fee~, uhe t@p ,
being placed 6 feet above the highest tides and 20 feet above low water.. .
The sea slope is about 1 upon 2, the inner slope 1 upon 1; t~e inte~·ior ·
face being, however, nearly vertical for the upper 10 feet, with a VIew ·
mainly to the sa v~ng of material. A breakwater with this cross-section
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and length would require, as near as possible, five million (6,000,000)
cubic feet of stone, and to cover all expenses $10 per foot is not too
:m uch to allow. This would make the total cost $500,000.
· Respectfully submitted.

CHARLES E. BLUNT,
Lieutenant

ol Engineers.

Brev. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer.

APPENDIX K.
PoRTLAND, March 31, 1853.
SIR: I have the honor to enclose a sketch of Plymouth beach, and

:to submit the subjoined remarks in relation thereto:
.

·Repairs of public works at Plymouth beach, Massachusetts.
Plymouth beach is nearly a straight line, about two and a ha~f mi~es
long, and lies in a direction slightly oblique to the main, giving an mtenor
space or anchorage quite protected. from the east and northeast gales.
The deep channel and the principal wharves are opposite th~ northern
portion of the beach ; and this portion, therefore, mostly formed by
artificial means, requires to be preserved with especial care. .
The triangular frame-work, extending from A to B, and_ fimsh~d, I
think, in 1832, has raised the sana to its apex, above the ordmm;y tl~es,
to an average width of 100 yards. From B to C the sand p1le nses
to an average height of 8 feet above the usual tides, and is . ab~ut 50
yards wide, being in part supported inshore by the old d1lapulated
:trame-work of 1816. The exterior line, as indicated on the sketch,
bounds the bluff, which t akes the ordinary sand slope. This bluff or
shore line is quite above the ordinary tide line, which lies some 40 or
'50 feet further seaward-in fact, it is the reach or limit of the waves.
Grass grows upon this portion, though not abundantly, and on some
of the higher mounds its roots have become dead. It appears, fro~
experiments upon this beach, that where the sand has risen into hillocks some 10 or 12 feet high, the long beach grass, which has served
to co1lect and pile up this sand, at length withers and dies. The sma~l
.b~each at C has been partially, though not securely, repaired by dnvmg stakes from 4 to 5 inches in diameter, and about two feet apart,
and interlacing them with twigs. This construction, though it serves
to collect the sand blown against it, is altogether too slight to withstand
the shocks ofwaves, and must inevitably be destroyed, if subjected to
the force ofthe sea during a storm similar to that of April, 1851. Between C and D the sand bank widens, thouah it is not so high as the
as the
preceding portion. The xterior or shore l~e is quite as hi!Yh
0
g, nerall el, which doe n t vary much from 5 feet above the tide
plane. At differ nt 1 ngth along this reach stakes have been driven,
fonnina ~ catch and, like that which repairs the small br ach. At
oth r p~nnt , ~eaw
rrnth r ·(~from the b ach has been placed in rows,
n m ·fl c:t n the stakes interlac d with twias.
pro uc:mg a out th
'ra.: i foun up n tbi part f the beach, th;ugh of scanty growth ;
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and it is apparent that the waves of the gale of 1851 daEhed upon.it
at different points, though it does not appear to have been submerged~
At D is the great breach of April, 1851, .about 800 feet long. The
waves carried the sand through, and spreading it out on the interior
marsh, leaving the opening on a level with the ordinary high tides.
When the storm h<1d subsided, as the sea no longer flowed through this
breach, the gentle action of the summer waves commenced, though the
progress was very slow, to move forward sand into the openir:.g, till
it reached the barrier erected by the citizens of the town of Plymouth.
This barrier is made up of two rows of stakes, interlaced with twigs,
'It has stood nearly two years, and has su bserved a good purpose, banking the sand 4 feet high. The exterior line, about 10 feet outside o.f
the interior, is well preserved; while the latter, not being supported t.o
the same height by sand, is inclined irregularly, and evidently incapa~
ble of withstanding much force. It was probably built more slightly
than the outeP line. Fortunately for these repairs, no severe gale has
occurred during high-course tides since that of April, 1851, otherwise
so slight a structure must have been completely swept away. From
D toE the beach is wide, grassy, strong, requiring no assistance from
artificial means to resist the power of the waves. Onward from E to
the high land at L, the beach, or rather sand bank, varies considerably
in height and width. The damages from storms have been slight, and
are repaired as well as the position requires, as the interior formation
is flats; and, though the sand bank should he thrown inwards, there is
no channel to be filled up thereby. Moreover, the anchorage opposite
is of much less importance, owing to· the shallowness of the water, than
that farther north. I do not mean to imply by these remarks that this
portion may be entirely neglected, only that it is of secondary import~
ar:ce compared with that part opposite the channel and principal
wharves, and that the style of repairs already adopted might be deemed
sufficient.
Returning to the two breaches, C and D, l \vould recommend that
they be more efficiently repaired, so as to place them beyond the reach
of injury during severe and long-continued storms occurring upon highcourse tides. t:luch a storm may not take place again :fi)r years; but
since its recurrence is entirely unforeseen, it is necessary to provide
against its effects now, while there are funcls available for such pui"poses. There are various means of accomplishing this end, leavincr
p1rt of the appropriation to strengthen weak points on other parts of
th~ beac~. Two ro~s of piles, 8 feet distant, (the piles of each row:
bemg 5 feet apart,) m1ght enclose a wall of brush, weighted with stone,
so. as to be secure against any gales; or the piles may be dispensed
w1th, the wall being formed of small trees, or fascines covered with
stone. A single row of posts placed in contact, set down 8 feet inta
the ~and, a~d extending 9 feet above ordinary tides, connected together
by nbbon p1eces at top and bottom, like a stockade, would be a cheap
construction, and would doubtless be strong enouah if supported at in+
te~vals of 5 feet by inclined struts fastened to ~be uprights by tree~
nmls. Two rows of piles, forming a trouah, by being planked on the
outer sides, and filled in with seaweed an<:{'gravel, or marsh sods taken
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from the interior shore, would accomplish the same end. It would be
necessary to raise the~e structures only 5 feet above the present level
to make them amply secure. Beach grass, cultivated along the beach,
"\1\'ould tend to collect sand. But the best growth for this purpose is
the bush hearing the beach plum, which grows upon sand beyond
the reach of the waves. It seems to me that if a thick ledge could be
formed of tbis shrn b, for the whole length of the bear::h, it would gradually widen to the right and left, so as to give a growth almost impervious to the wind. l have seen these bushes growing quite thickly and
attaining to heights of 8 and 10 feet.
As the former Secretary of War decided that the appropriation of
$5,000 granted by Congress to repair the damages sustained by the
public works at Plymouth beach, during the storm of 1851, could not
be applied to the general strengthening of the beach, I beg leave to
submit the following remarks in answer to this decision:
.
Plymouth beach is itself a public 'vork, raised in great part by a:tlficial means. The barrier to the sea waves is the sand banl\, varymg
from fifty to one hundred and fifty yards in width, and collected by
various devices. From A to B a frame-work of triangles, placed contiguous, and loaded with stone, bas served to create the sand formation on either side. From B to C, in addition to the old frame-work,
fascines and stone have been used, and grass grown, to effect the sam.e
end-the raising of a sand barrier to the waves. And beyond th!s
point similar means, excepting the frame-work, have been adopted m
times past, creating the bluff which now requires repairs. The fram~. :vork, then, is not alone the publtc work upon Plymouth beach; nor. JS
1t more so than the fascines, the stone, the grass transplanted to rmse
the S<md; nor more so than the sand bank itself: For it matters not
whether this sand bank was raised directly by the cart and the shovel,
or whether it was raised by more general means, by fas cines or by
catch-sands, such as gras8, &c., it is the sand bank that is the breakwater ; it is this that has been iruured ; it is this which requires rephcing. 1t is true that the grass transplanted has been swept away; and
I presum(', under the decision, that might be replaced. But upon
what replace it? Upon the portions breached ? That would be a
useles~ expenditure, before those portions have been again raised to
the he1ght proper for the growth of grass. 'iVhere the beach has been
~e~t untouched it wi.U require no expenditures. Only where it }ms been
lllJUred ~e~d repairs be made; and I can see no obj ection to using the
appropnat10n ior such purpose.
' Vhen the board of engineers have decided upon the pnrticul~r
method to be adopte~l for repairing th e damages to this beach, it w1ll
be ne~e~sary to appomt some one to take immediate charge of the construcnon, a" I cannot J?er onally attend to it.
In conclu ion, th refore, I r commend that the great and small
breaches, produc cl Ly the gale of April 1 51 be thorouahlv repaired
.
h
'
'
b
.I
d unnCY
t e pr . Pnt . umm r, o ~- to place them beyond the power of
futur e torrn~ .
1 that r .P~Ir. be put upon other points, bet\:veen B
and
, \vhich have be n lDJurcd, and which require strengthening.
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Also that the slight works, from D to the end of the beach, be strengthened at any places that seem to demand it.
Very respectfully, your obedient servant,

Z. B. TOWER,
Brevet MaJor Engineers.
Brev. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.

APPENDIX K-1.
ENGINEER DEPARTMENT,

Washington, April 8, 1853.
SIR: Having, on the 12th January last, proposed to the late Secre-,
tary of War (in accordance with the views of the officer in charge of
the work) that the appropriation "for repairing the injuries done to the
government works on Plymouth beach in the ~reat storm of eighteen
hundred and fifty-one," should be applied from time to time to the
work, as necessity might ad vise, he decided that the appropriation
was applicable only to the repair of such injuries as had been done by
the storm in question.
Major Tower, corps of engineers, the officer in charge, has since
made a detailed examination of the beach, to ascertain the exact injury
which it has received from the above cause. A great breach, eight
hundred feet long, and a smaller one, were made by this storm, during
~~ich the sea also washed through in some other pla<..:es, and did other
ll1Jury.
Major Tower proposes to repair these injuries in a permanent and
durable way, and suggests several devices by which the sand may be
accumulated and retained in the deficient places.
'The board of river and harbor improvements approve of l\Iajor
Tower's views, and state a preference for brush walls as the means
to be used for collecting the sand in the gaps and washed places.
vVith your approbation, I have the qonor to propose to instruct Major
Tower to repair the parts of the work injured by the storm of 1851,
fully aud permanently; the means of collecting and retaining the sand
to be determined on after further examination and deliberation.
The report of M~jor Tower, with a sketch, and also the report of
the board, are submitted herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Brev. Brig. Gen. and Colonel Engineers.
Hon. JEFFERSON DAvis,
&ecreta.ry rf JiVar.
Approved:
JEFFERSON DAVIS,
Secretary of JiVar.
WAR DEPARTMENT, April28, 18-53.
~he offi.cer_.was instructed to carry the project, as approved, into execution accordmgly.
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· APPENDIX L.
ENGINEER 0FFJCE,

Boston, D ecember 27, 1852.
SIR: I have the honor to submit the following report in relation to

the preservation of Cape Cod harbor, at and near Provincetown, Massachusetts:
Former appropriations for this object have been expended in planting heach grass on the sand beaches, of which this portion of the cape
almost entirely consists, in order to arrest the drifting of the sand by the
violent north and northwest winds, which drifting threatened to overwhelm Provincetown, as well as gradually to fill up the harbor. The
sheet of :Maj. Graham's chart, which accompanies this report, will show
clearly where this grass was planted. The last operations were in 1839;
since then the inhabitants have been careful in preventing cattle from
running at large, and in protecting the brush wood which is springing
up in many places. As a consequence of these precautions, the grass
to the north and ·west of the town has, in the main, stood extremely
well; in many places even extending and thickening considerably.
Still, there are quite a number of bare spots, where the sand, during t~w
I~st thirteen years, has gradually got the better of the grass. The prmCI pal of these bare places is bet ween Grassy pond and Negro head.
Proceeding to the eastward from the Truro line, (of Graham's chart,)
the grass does not appear to have stood so well, and in many places has
entirely disappeared. The beaeh is here exposed to a long ral~e from
the northwest, bringing down the sand from that quarter. The fa~lure of
the grass is attributed, by most of the inhabitants, mainly to its bemg put
upon the ridge of the beach, instead of the hollows or lower po1t10ns.
vVith the wind from the north to northwest, and even in dry northeasters,
this sand is blown, not directly into Cape Cod harbor, but into East hnrbor. A portion of it is gradually covering the salt meadows in the.upp~r
part of that harbor; and another portion, when the tide is ebbmg,. lS
carried by that ebb-tide into Cape Cod harbor, increasing the spit wh1ch
runs out opposite Beach point.
.
At extreme high water E ast harbor makes up a considerable distance, and at that time the width of the beach, betw een its hea d and
the back, or Atlantic side of the cape, is very small. There are several
low places where, at extreme tides, the water has forced a passage
thrm~gh. .There is some danger that in a violent gale a perm~nent
opemng Will be made, the precise effect of which cannot be predtcted,
but very probably serious injury might be caused to the harbor.
I propos~, then, to expend the appropriation mainly in the same mann~r as previous on~s,. VIZ : the transplanting of grass to such :pl.aces as
Will prevent the dnftmg of the sand I have referred to; repaumg the
bare spot to the north and west of the town, proceeding to leeward or
eastward along t~e bea ·h. From the Truro line (of Graham's c~art)
I propose to l?ut m tb boll ws north and south of the ridge a stnp of
orass, .:tendmg s mew hat past th mouth of East harbor.
B ide th plantino f gra ~ ., I hould place, at the low parts of the
ach at the head of East harbor, an ordinary post and rail
narrow
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fence, with brush round it, in order to form a nucleus for the accumulation of sand, and thus raise these low places.
Much of the failure of the grass to the north and west of the town
may perhaps be due to the fact of its having heen necessary to procure
it from a distance, (in Truro,) transporting it in boats to the nearest
points, and thence can:ying it by teams to the beach where it was to be
used. A considerable time thus often elapseJ between its taking up
and its replanting, and rimch of it consequently died. But this difficulty
need not arise next year, as in parts of the beach to the southwest of
the town the grass is as thick as an ordinary meadow, and may be
thinned \Vith advantage.
In my opinion, the same plan of operations which has been pursued
in former years should be in the main followed in expending the apvropriation. The plan is as follows :
The grass was planted along the ridge of the beach, in a strip 10 rods
wide, being placed in separate bunches two or three feet apart. The
work commenced as early as possible in the spring-say, perhaps, the
middle of April-and continued until dry weather, which of course varies with the season; but about the middle of June would perhaps be the
average time of closing. From forty to fifty days' labor could be had
during this period. Fifty laborers were employed, besides three or
four teams. One gang of these laborers dug up the grass, a second dug
the whole for its reception, and a third placed and covered it.
The nature of the work being peculiar, and one with which the inh.abitants of Provincetown and vicinity are familiar in their daily expenence, I should think it advisable to employ them instead of importing
Irish laborers, even though the latter might be procured at somewhat
less. An agent for carrying on the work I do not think necessary ; a
good general overseer can undoubtedly be obtained, who would supervise the whole, assisted by two sub-overseers. I propose to be there
at the opening and closing of the work, with two or three visits in the
interim, or as many as my other duties will permit.
The planting in the hollow instead of on the ridge is the only deviation from the former plan which I propose. I think the experiment is
worth trying, as the opinion seemed to be very general in Provincetown that the ridge was not the best place.
I subjoin .an estimate, which is founded upon previous actual expenditures, and which probably will not vary far from the actual result.
Surface to be planted, say 170 acres, the grass itself being mostly
proc~red from places already planted by the United States, will cost
nothmg.
Working days required ___ 45
Laborers .. ___ .... _...... 50
Total days ... - ....... 2,250, at $1 50._._._ ... _ .....• $3,375 00
292 50
Overseers, 3, (2 at $2 and 1 at $2 50,) 45 days, at $6 50 ..
787 50
Teams, 3 to 4, at $5, 45 days, at $17 50_. ___ . _. _ ..... .
42 00
Cod line for bundling, $15; shovels and hoes, $27 ....... Post and rail fence, 50 rods, at $4 ______ • _____ •. ~ ...• -200 00
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Engineer officer's allowances for commutation and transportation, say ... _........... _•.•............... _.

$173 00

Leaving for contingent expens.e s of all kinds. . . . . . . . . . . .

4,870 00
130 00

Amount of appropriation .......••• _.....•......•••.••

5,000 00

Very respectfully, your obedient servant,
CHARLES E. BLUNT,
Lieutenant of Engineers.
Brev. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, 1/Vashington.

APPENDIX L-1.
ENGINEER DEPARTMENT,
1/Vashington, January 31, 1853.
SIR: I have the honor to submit herewith the report of Lieut. C. E.
Blunt, corps of engineers, relative to the preservation of Cape Cod
harbor, at and near Provincetown, Massachusetts.
This harbor, as well as the town, have been liable for years to destruction, from the drifting of the sands of the cape. This drifting has
been arrested by planting beach grass to wind ward of the exposed
points, the spreading of which has, in a great degree, fixed the surface
of the sand. In some spots the grass requires renewal, and it should
be extended to the eastward of its present limits, as the sand from that
direction is now increasing a spit which makes into the harbor. Still
a little farther east the beach is very narrow, and liable to be breached
·by the ocean.
Lieut. Blunt proposes to plant beach grass in the bare spots, and to
extend the planting to the eastward, so as to check the drifting into the
harbor, and to secure the weak places in the beach, by placing across
them a post and rail fence, with brush around it, so as to collect the
s~nd. As the people of Provinceto-wn are expert in this work, he deSlgns to employ them in executing it, and prefers to engage them at
day's wages, with competent supei·vision.
_The board of engineers for river ancl harbor improvements approve
Lteu~. H~unt's project with the exception of the kind of fence proposed
by h1m for the nanow beach. They thinlc wattled work, composecl of
stake~ and brush, chertper and better than a rail fence.
WJth your approbation, I will instruct Lieut. Blunt to proceed with
the work whenever the season admits of it; the kind of fence to be
determined on after ft.rtber consideration.
The repo:t of the b~ard_ of ngineers, and a map of the locality, accompany th1s commumcat10n.
I hav the h nor t be, ·ry rc"pectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. Gen. and Col. Engineen.
Ron. C .... I. Co .. RAD, cr-etary of War.
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Approved February 25, 1853.

C. M. CONRAD, Secretary of War.
The officer was instructed to carry the project, as approved, into execution accordingly.

APPEND IX 1\f.
BosTON, December 27, 1852.
SrR: I have the honor to submit the following report in relation to
the preservation of Great Wood's Hole harbor, Massachusetts:
In obedience to the orders of the department, of the 29th September,
I visited Wood's hole (southeast point of Buzzard's bay) early in the
month of October, and ascertained that the appropriation ($2,500) had
been obtained for the purpose of closing these breaches or openings
into the harbor, from Vineyard sound and Buzzard's bay, but more
particularly with immediate reference to the northern one. The coast
survey tracing which accompanies this report shows the position of
these openings, which 1 have marked A, B and C.
The southern one, C, is merely a narrow channel near the extreme
west point, cutting off that point and making it an island; it is perhaps
150 feet in width, with about three feet of water, on a bottom ofboulders
and gravel. It does not appear to be of recent formation, and there is
no appearance of any chc:mge now going on. It is entirely protected
from action of the sea by its sheltered position ; nor could I, from inquiry or observation, ascertain that its existence is of any damage to
the harbor. The tide currents run very rapidly through it, and undoubteclly affect th0 management of vessels passing it through Vineyard sound, as well as vessels entering the harbor and anchoring.
These currents can speedily and easily be stopped by throwing in a
few hundred tons of granite boulders, obtained in the neighborhood.
The opening, B, on the western side of the harbor, is a low neck,
over which, at very high tides and in gales, the tide Ho\\·s, though not over
the whole extent; a gre3t part of it is marsby land. A portion of the
wear of the Buzzard's bay side is probably at such times carried into
tbe harbor; but this wearing action does not appear to be rapid, and the
exposure is such, that the action of the sea in gales (northwest) is not
direct, but along-sbore. The damage accruing to the harbor at tbis
point seems to me small, anli very slowly, if it all, increasing; a stone
wall, of the roughest possible kind, run across the neck, f;u enough
fi:om the bay side to be exposed to no action fiom the waves, would
stop the passuge of the tide, and in all probability a bank of gravel
':'auld soon accumulate on its western side and form a permanent barner.
The third opening, at A, in the northern part of t?e harbor, is of
much the greatest consequence, and is the one on wh1ch I prorose ~o
expend the whole of the appropriation. The sketch acc~mponymg th1s
report gives its general form, with the proposed wall for Its closure.
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The north and northeast winds have here the whole rake of Buzzard's bay, and bring in the sea \vith some force at this point. A cove,
shown in the coast survey chart, has gradua1ly b~en formed, and an
opening made through th~ low neck at this point, through which the
tide runs, most of the time, frorn Buzzard's bay, the rise there being
several feet more than in the harbor. The eastern bank of this cove
does not appear to wear, but on the western side it is rapidly being cut
away, and the debris are carried directly into the harbor, forming a
spit extending to the south, and upon which there are but one or two
feet of water near the best anchorage ground.
The inhabitants of the neighborhood have, at different times, thrown
in at the northern extremity of this channel rough boulders, as large as
they could handle, and have thus formed a sort of dike, which has par:
tially obstructed it.
I propose to place across this channel, which is only about four feet
deep, a wall, to be carried also as far along the western bank as po~
sible, and protecting the eastern portion of it, which during gales 1s
entirely covered, as indicated in the sketch. .
.
The present dike will serve as a complete protection to this wall
where it crosses the - channel. The dimensions I have fixed upon,
twelve feet high and ten feet broad, appear to me ample.
There being so little water in the channel, and no more in the cove,
the spit is quite inaccessible to vessels. Nothing but scows can approach it. This of itself seems to render the procuring of stone fro.m a
distance impracticable, and to force its obtaining in the immediate VICinity. Boulders of all sizes can be obtained from the land and beaches.
These, roughly split by powder, will form a wall quite solid enough for
the object. Across the channel I would throw in unsplit boulders up
to low-water mark, and above that build the waH of blown stone. On
the beach, and under the bank beyond, I would build it of b~ow~ split
stone, only protecting the exterior from the under tow, (wh1ch IS the
pr~ncip al action,) by placing rough bou~ders along its foo.t.. The b.ank
bemg thus protected, ancl the channel sloped, I am of opmwn that m a
few years a beach would form on the north side of the wall. The
amount of the appropriation will not admit of carrying the wall as far
as desirable along the bank; but I think that $5,000 more would not only
effect this, but build the walls in breaches B and C.
My proposed mode of operation, and indeed the on]y one which appe~rs to me under the circumstances practicable, is to take the houlders,
spht and unsplit, (from the neighboring beaches, where th ey lie or
would be hauled,) into a scow furnished with a crane, which would
trawport them to the spot and lay th em in their places. The part of
the wall on the beach, and under the bank, which cannot be laid by a
crane scow, would require a pair of movable shears or frame derric.
\Vhether it is best to make a contract for the whole work, (securing its
proper execution by my own pre ence when possible, and during my
ab~ence on other dut:y by
ompetcnt, faithful overseer, independent
f the contr.actor,) ~r f r th . ton.e merely, is a point which I cannot at
pre ..cnt dectde.
alls f tl.u~ kmd ar g nerally built jn this neigh1 orhood by quarrym n owmniY 1 ops or scows who obtain the stone
and lay it for
uch a t n.
'
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I ca11 make only an approximate estimate, as follows:
Split boulders required, 2,000 tons, at 80 cents, (laid) ........ $1,600
Unsplit boulders required, 500 tons, at 50 cents, (laid). . . . . . . . 250
Overseer and contingencies. • • • • . . . . . . . . . . . . • . . . . . . . . . . . . . 650
Amount of appropriation .......•.•.•••.•....••.... 2,500
By authority of the Secretary of War, the old breakwater has been
repaired this past autumn, at an expense of about $120.
Respectfully submitted.
CHARLES E. BLUNT, .
Lieutenant of Engineers.
Brev. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer.
APPENDIX

~I-1.

ENGINEER DEPARTMENT,
Washington, April 4, 1853.
Sm: The officer in charge of the work for the preservation of the
Great Wood's Hole harbor, Lieut. C. E. Blunt, corps of engineers, has
reported that there are three breaches into the harbor, from Vineyard
sound and Buzzard's bay, indicated on the accompanying map by the
letter A, B and C. Of these, the northern one, marked A, is the only
one where the harbor is suffering, or is likely to suffer, material injury.
He proposes to apply the whole existing appropriation of $2,500 to
stopping this opening, by constructing across it a wall of boulders, split
and unsplit, about twelve feet high and ten feet broad; extending this
wall along the western bank, which is wearing away, as far as the
means will allow.
The board of river and harbor improvements propose to close the
three breaches by layers of fascines, placed diagonally to the direction
of the line of work, the successive layers to be at right-angles to each
other; the fascines to be ballasted by gravel, stones or sand, enclosed,
so as to prevent their floating away.
As further information received from the officer jn charge shows
that, in consequence of the rocky character of the beaches, the proposed
fascine-work cannot be secured by piles or stakes; and as he is of the
opinion that nothing less substantial than a wall of boulders-to be unsplit up to low-wRter line, and roughly split above that level-is admissible, and he considers that a wall of heavy dimension stone, in
courses, is the best, but the available means will not build such a wall,
I have the honor to propose, for your consideration, that I be authorized
to instruct Lieut. Blunt to carry out his project as far as practicable.
The work is of too little magnitude · to attract the attention of con!ractors~ ~n~ can be executed most advantageously by means of people
m th~ .v1cm1ty '.who are interested in having it done .well, who have the
reqms1te machmery, and whose exper~ience makes them competent to
do it.
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Three letters of Lieut. Blunt with two drawings, and t\VO letters of
the bo:1rd of engineers, are submitted herewith.
I am, very respectful1 y, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. Gen. and Col. Engineers.
Hon. JEFFERSON D A vrs,
Secretary of War.
Approved:

JEFFERSON DAVIS,
Secretary of JiVar.
VI AR

DEPARTMENT,

April 6, 1853.

The officer was instructed to carry the project, as approved, into execution accordingly.
·

APPENDIX N.
BosToN, December 27, 1852.
Srrr: I have the honor to submit the following report on repairs of
breakwater at Hyannis, Massachusetts :
The coast survey chart accompanying this report shows clearl:r the
position of this breakwater. It is about 1,400 feet in length, w1th a
breadth on the top varying from 20 to 10 feet, and a breadth. at b~se
equally variable, being in some places nearly 100 feet, wh1le ~t 1t.s
extreme western end it is less than 40. As far as I could ascertam, 1t
was built on no regular plan, and the work was (a great part at least)
executed under the supervision of civil agents, and without competent
overseers. In its construction, rough stone (obtained in great pnrt from
the surface of the land and breaches in the vicinity) appears to have
been carelessly thrown in, and sufficient batter does not .arp~ar ~o
have been given to the exterior face above low-water mark; It bemg m
fact nearly vertical, thus receiving the full force of the sea.
For about 150 feet in length at the east end, the top consists of a
good pavement or course of heavy split stone, laid as headers, :;t~d
about 70 feet at the west end is the same. These two portions are m
good condition, and will reguire no repairs, with the exception of sol?e
stones at the extreme ends, which have been moved, and must be relmd.
he i?-termediate portion of the breakwater is in a very rough state ;
there 1s. no breach ?omplet~ly through, but several very nearly so, ~nd
the enttre surface IS very 1rrc>gular, so much so that it was next to Impossible to walk over it, ~eing c?rnposed of rough blocks of all shapes.
Over the whole of tlu" portton the sea breaks in southwest gales,
which is the expos 1 quarter; and it should be raised about three feet.
It appears to m~ that this rough irregular portion hould be levelled,
and the whole ra1s cl by t\v? c~urses of heavy spljt stone, (laid as
header on the out r fa· ,) .u mg Iron bolts where necessary.
The whole breakwat r 1 ·
much broken on the surface and so
·ariablc in dim nsi n ... , that an accurate drawing of it would be ex-
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tremely difficult; a sketch will be sufficient to illustrate its present
condition and the proposed mode of repairing it. [See Sketch D, at
the end of the volume.]
The shaded part is a section of the breakwate! in its present condition, the dotted -lines showing the proposed mode of levelling and
raising by good split stone; headers on the sea face, which might occasionally extend through to the ir,mer face.
A contract should, I think, be made for the execution of the entire
work, with one or more individuals accustomed to the business, who
themselves pncure the stone required, and lay them in their places
directly from their sloops; a competent practical man being constantly
on the work as overseer, to direct in the operation and secure faithful
execution. When not engaged with the other works under my charge,
I shall visit the breakwater myself. The contract to be, to do the
work at so much per ton of stone laid.
Probably the whole work could be performed by two stone sloops
during the summer months, commencing in lVIay, and completed by
September 1st; of course the nature of the season will affect this point.
Only an approximate estimate can at present be formed, either of the
quantity of .stone required or of the cost. I give such an estimate on
next page.
350 tons rough stone for levelling, laid in wall, at $1 t. . . . ... $400
3,200 tons split stone, laid in two courses, each l foot 6 inches
high, at $1 t, ................
4,000
Overseer, 100 days, at $2 50 .......... _. _..... . . . . . . . . . .
250
Contingencies of all kinds .•. __ ....... ___ . _. __ . __ ... _.. __
350
M

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Amount of appropriation.. . . . . . . . . . . . . . . . . . . 5,000
I have adopted the preceding mode of execution as best adapted to
the nature of the work, after obtaining all the information possible
upon the subject.
Respectfully submitted.
CHARLE.; E. BLUNT,
Lieutenant cf EnginceTS.
Brev. Brig. Gen. JosEPH G. ToTTEN,
Chief EngineeT, Washington City.

APPENDIX N-1.
ENGINEER DEPARTMENT,
J!Vashington, January 31, 1853.
SrR: I have the honor ~o submit herewith the reports ?f Lieute~ant
C. E. Blunt, corps of engmeers, and of the board of encnneers
ofnver
0
and harbor improvements, in relation to repairing the breakwater at
Hyannis harbor, Massachusetts.
. The bo~nl con~ur with ~ieutenant Blunt in his proposi.tion, which
IS, to .repair the m1ddle portwn of the breakwater by ]evellmg the present Irregular surface, and placing 011 it a capping of two courses of
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heavy split st~ne, laid with their ends to the outer face, and bolted
where necessary. This will make the top of the breakwater three
feet above extreme high water.
A few stones at the extreme ends must be relaid.
Lieutenant Blunt thinks the entire work should be executed by contract ; and I propose, with your approbation, to instruct him accordingly, the first step to be the preparation of a suitable advertisement to
procure competition for the "\Vork.
A coast survey map of the locality accompanies this communication.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Brevet Brigadier General and Chief Engineer.
Hon. C. M. CoNRAD, S :_ cretary of TiVar.
Approved February 21, 1853.
C. M. CONRAD,
Secretary of War.
The officer was instructed to carry thg project, as approved, info execution accordingly.
APPENDIX 0.
NEWPORT, R. I., November 1, 1853.
SIR : I have the honor to submit the following report on the present
condition of the navigation of the harbor of New Bedford, 1\'Iassachusetts, with the plan proposed for the improvement of the same.
Under an act of last Congress appropriating $3,000 for the survey
of Taunton river and New Bedford harbor, a survey was made of the
latter by Lieutenant Rosecrans, of the engineers, a tracing of the f!lap
o.f which was received in September last, and a subsequent ex~mma
tlOn and reconnaissance of the harbor was made by me early m Oc' tober following .
. The harbor of New Bedford is formed by the estuary of Acushnel
nver, a small mill-stream heading about nine miles above that city and
taking a so~therly direction. Lying on the northerly side o~ J3uzz~rd's
bay, and bemg well sheltered at its mouth against most prevailing wmds,
"?Y the projection of Fort point on the east side, and Palmer's island
m the centre, the bar at the entrance from without being practicable
for 18 feet water at low tide, whilst within there is found good anchorage and holding bottom in four fathoms water and upwards at the
san:e tage, renders this a commodious, secure, and from its position
an. Important. harbor. The dee!? and unobstructed navigable :water of
tb1~ harbor he~ on the ea te.rn ..1de, and is bordered by the village of
Fauhaven, which t a c rtam xtent has availed of the natural advantag :-for maritim tra , . c n.veni ntly at hand. The city of New
ford, . n th w ·t rn 1c.l , 1 at present separated from the deep
wa r · oi th h r c r h un xt n. ive hoal or flat of mud and sand,
·1>0 t 7
tb, v r ~ hich there is an average d pth of
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water at low tide of about ten feet. This shoal, which extends with
variable depth entirely acr_oss the har~or, :vith the islands and bridges
opposite the northerly portiOn of the city, mterposes an effectual bar to
the unobstructed navigation from the deep water of the harbor below
up to the wharves of the city, or to the mile or upwards of good navigable water lying above the city, and the islands and bridge before
mentioned.
It is affirmed, by the most experienced pilots in navigation, that
good deep navigable water, sufficient for all the purposes of trade, at
one time extended from below up to that part of the city in the neighborhood of Fish island, and around the latter; and this statement seems
to be confirmed by the chart of Des Barres of 1776, which shows a
depth of four f~1thoms from below up to Fish islond, including the
waters near it. At the present time the shipping interest of New Be~
ford is compelled to avail itself of a narrow artificial track or cut through
the shoal before mentioned, lying in front of the wharves of the city, which
had been partially excavated in an oblique direction through it, some
fourteen years since, under an appropriation by the government for the
improvement of this harbor, and which at this time is about two feet
deeper than the contiguous portions of the shoal, but, being only about
thirty feet in width, will of course only admit the passage of one ship
at a time during high water; whilst the current of ebb nd flood running obliquely across it, they are liable at any moment to be thrown
aground, and thus to bar the passage up to the wharves of all others
at a time· when the harbor may be crowded with vessels, whose
owners and all concerned are of course anxious for their immediate
discharge.
From information obtained at this place, and deemed reliable, the city
of New Bedford employs a whaling fleet of upwards of 300 vessels, tonnaging in the aggregate upwards of 1,000,000 tons, and manned by a
number of seamen, differPntly estimated at from 8,500 to 10,000, whilst
the capital embarked in this business is estimated from the same source
at $7,000,000. There are also about 50 merchantmen and coasting vessels, i'Ilcluding a few employed in trade with the British possessions in
America and India. The village of Fairhaven opposite employs in the
wh 1 ing business about 50 ships and 1,500 men, and a capital of about
$1,500,000.

When we take into consideration the facilities of navigation to which
a trade of this magnitude and value is entitled, it must be confessed
that the present condition of the harbor of New Bedford is in this
respect truly deplorable. The examinations and survPys which have
been made lead to the sett]ed conclusion that this shoal, which bars the
approaches from deep water to the wharves at New Bedford, is :not
only on the increase, but that the entire channel or navjgable water in
front of the city, and passing between it and Fi~h island, including
that J?Ortion ly_ing above the bridge before mentioned, is gradually but
~ertamly _tendmg to fill up, and that this tendency has been accele~ated,
~f _no~ ~nttrely br?ught about, by the well-meaning, but as is be~wv_ed
IDJUdicwus, creations for facilitating trade and commerce with this city
by land and water.
Part ii-18
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· · The river opposite the upper portion . of this city appears to have
been formerly divided into three channels by the two islands (Fish and
Pope's) lying nearly in a transverse line across it-all understood to
have been once navigable.
Within the past half century a bridge has been built, under a charter
fi·om the State, connecting these islands and the opposite shores of the
river and harbor, one effect of which has been to close substantially
the passage on the eastern or Fairhaven side, so that the river at this
point may now be considered as reduced to the two channels lying
between Pope's and Fish islands, and between the latter and the New
Bedford shore; the former passage being about 800 feet wide, with.a
channel of 12 feet depth, whilst that between Fish island and the city,
now the principal channel for the trade, and originally narrow, is at
present reduced, by the construction of solid wharves on either side, to
125 feet width, having a depth of 24 feet at low tide-the width at
the bridge crossing just above this narrowest part being about ~50
feet, the channel still retaining the same depth, and the bri0ge ~emg
passed by ships through a draw about 32 feet wide. Thts ~rtdg~,
which appears to have be~n rebuilt about thirty years ago, has Its cnb
piers founded, at or near the level of low water, upon masses of loose
stone, thrown into and across these channels, at intervals of about 25
feet, with g~tle slopes. From the depth of water in the narrow p_assage between Fish island and New Bedford, it will be Teadily perceived
that the effect of this mode of construction upon the current would be
that of a low, submerged dam, of variable height, thrown across a deep
channel already too narrow to afford proper vent for the ti~e of ebb
and flood, whilst the piers of the bridge occupy over one-third o~ the
\vater way. The effect of this upon the flow of the water is precisely
what might be expected. At ebb tide there is a considerable fall ?f
water under the bridge or a relative rise above it, produced by thts
obstruction, which causes a large portion of the water, which would
otherwise pass down this channel, to waste or pass off into the other
channel between Fish and Pope's islands, with the additional effect of
giving rise to an injurious deposit of sediment in the channel near the
head of Fish island, where the waters are forced to take a new direction. Moreover, by the construction of the wharves on Fish isla~d, ~nd
the extension of those immediately below on the New Bedfora side,
overlapping with the former in respect to the general direction of the
current, obstructions are presented to the free entrance and passage of
~h~ flood tide through this channel. The current of the ebb through
It. IS t~rned by the projection of the wharves below to a southeasterly
diredwn, but soon assumes the general direction of the currents of the
harbor to the south.
The narrowness of this passage tends to preserve within it a co!lsid ~
erable depth of water, exc pt at the artificial obstruction of the bndge,
where the available d pth in the centre of the draw appears to be
ab?ut fifteen and a ~1alf fe~t at low water-the water way being
chiefly confine t th1s openmcr_. From an approximate calc~lation, it
would appear that the quantity of water at ebb tide, passmg down
the centre or ope' I land channel, js about two and a quarter times
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greater than that passing simultaneously between Fish island and the
New Bedford shore.
The examinations which have been made appear to establish the
fact, that the large body of water at ebb and flood now passes through
the channel between Fish and Pope's islands, whilst the general currents
of the harbor below follow the direction of that channel. The effect of
this state of things upon the navigation immediately in front of the
wharves of the city, below Fish island, will be apparent at a glance,
the tendency being to produce cross currents and eddies, and the
deposit of sediment under the lee of that island to the south, and directly
in front of the city; whilst the obstructions to the free passage of the
water at ebb tide through the Fish Island channel, already spoken of,
tends equally to shoal and impair the navigation about the wharves
opposite the north end of that island, and to force the water to follow
the Pope's Island channel. From minute examinations made about the
northern fork of these two channels, the bottom at the entrance of the
central or Pope's Island channel was ascertained to be hard gravel and
sand, and from thence to the bridge below of the same character, there
being a channel passing around the head of Fish island in this direction of about twelve feet depth, deepening to fifteen feet towards the
bridge. The current of ebb takes a direction square across the head
of Fish island to the eastward. This bottom was not penetrated with
iron rods; but it is conjectured that it is of a nature to resist, to some
extent, erosion by the current, though susceptible of excavation. At
the entrance of the other, or Fish Island channel, opposite the upper
wharves of the city, was found a bank of soft mud in seven feet water,
into which a pole could be thrust eight or more feet, the water gradually deepening towards the wh::trves to fourteen feet. It is understood that machinery has been used to deepen the water along here
for the passage of ships.
The facts herein stated furnish very conclusive evidence that the
passage between Fish island and the New Bedford shore is gradually
filling up at the head, whilst the natural tendencies are still further to
shoal and impair the navigation off the wharves lying below that island,
and that the central, or Pope's Island channel, is increasing in depth and
volume of water; this deepening is especially apparent below the
bridge, as shown by the survey of Lieutenant Rosecrans herewith.
This is now, in point of fact, the main channel of the river, and the
thread of the current of ebb and flood; and, setting aside the bridge
obstruction, the most direct mtvigable commmunication from the deep
water of the harbor below to the navigable portion of the river lying
above the islands and bridge. These circumstances, whilst favoring
th~s channel, tend in a corresponding degree, as will be readily per~eived~ to the deterior~tion of the navigation immediately below Fish
Island m front of the c1ty, as already noticed, which will appear more
clearly on reference to the map herewith.
H~ving !bus. sta~ed the particulars in relation to the present condition
of tins navigatio?, It now remains to propose some plan of improv~ment
which m~y r~heve the trade of this place from the i~con~emences
of the navigatiOn under which it at present labors. It ~~ ev.Ident that
some steps must be speedily taken to this end, or the navigatiOn of the
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harbor on the New Bedfi)rd side will stand a very fair chance of being
ruined past remedy. These, whatever they may be, should have in
view the countPraction, or entire removal, if practicable, of the causes
which have brought about the present unfavorable condition of the navigation so justly complained of: Whilst these remain in full operation, a
resort to dredging alone, for the purpose of thus creating artificial channels, may be looked upon as a temporary and hopeless expedient; whatever favor this mode alone of overcoming the difficulties may meet
with, from individuals largely interested in wharf property in this harbor, though it might be applied with advantage in connexion with
other projects that vvould tend to render the results thus obtained stable
and permanent.
In considering the subject two plans present themselves, both of
which, it is presumed, will be found sufficiently explained by the facts
_
already adverteJ to in this memoir.
The first is, to :1ccelerate by artificial means the course which nature
now appears to be taking, and to turn or lead all the flowing wa.ter
of the river through the central or Pope's Island channel, c?nnec.tmg
the deep water of the harbor below with the navigable portiOn of the
river above the bridge and islands by this route; removing the obstru~
tions of the piers of the bridge crossing it, causing piles to be subs~l
tuted, and a draw not less than eighty feet wide to be established 1~
it; deepening and straightening this channel at its head, and below
found necessary, and closing the Fish Island channel altogether. This
plan recommends itself, from the fact that the navigable waters above
and below the obstructions would thus be connected by the shortest
and most direct route; whilst this channel, which already conveys the
great body of the tide, lies in the direction of the current of ebb and
flood, and would therefore be most likely to possess the important element of permanency, as it would not be exposed to deterioration from
cross currents. On the other hand, the main channel would thus be
thrown to the distance of four hundred vards from the New Bedford
shore. Hence the significant question ~ight be raised, vVhat is to
become of the wharves in the lower part of the city, which have cost
so much and are now so highly valued? It is reasonable to expect
that the opposition of pecuniary interests would interpose an effectual
ba! t? the a~loption of this plan of improvement, however sound the
~nncii?le s m1ght be upon which it is founded, considering only the ques~wn ot the general navigation of the river, without reference to local
mt~rest.s; .and although it would be but anticipating the ultimate fate
which 1~ 1s co~fidently believed nature has in store for this part of t~e
harbor, 1f the Circumstances as already described are suffered to remam
as at present.
The second plan is to conduct all the flowing water of the river
through the pas aae between Fish island and the New Bedford shore,
re~ovin&, as a P.reliminary st P.' the obstruction of the piers and foundatl?n of the bndge acro"s t~t passage, and, if it is necessary to
retam that tructur , to cau e It to be built on piles and an eighty-foot
draw establi hed in it, as p~ po ed for the other passage; to open a
channel t:V hun re :f4 et '"~ e and seventeen feet deep at low water,
by dredgmg, from the southern extremity of this passage in the most
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direct line through the flats opposite the city to the deep water below;
removing the solid wharf now on the inner side of Fish island; and
finally, to stop the passage of the current through the central or Pope's
Island channel, by a permanent dike connecting the heads of Fish
and Pope's islands.
By this plan the navigable waters above and below the city would
be connected by a route much less direct than in the plan first proposed;
yet the main channel of the river would in this case be brought contiguous to the wharves of the city for the most part, though· diverging
from the southern portion at a considerable angle towards the southeast, and though referred to the standard before alluded to, does not
compare favorably with the first plan, unless there should be found
under ground rocks, or such like obstacles, to the improvement of the
central channel. Yet, considering the magnitude and importance of
the interests concerned in the wharves of the city, it is thought advisable to adopt so much of the second plan as proposes to clear the
Fish island passage of the artificial obstructions in it already mentioned as the first step, and conditionally thereon to excavate the two
hundred feet channel below. The removal of the bridge obstruction
would bring a greater body of water through this passage, especially
at ebb tide, to the advantage of the navigation below, and lead off
through it a large portion of the water now passing the Pope's Island
channel at ebb tide. If, in due course of time after the execution of
these improvements, it should be found that the central or Pope's Island
channel still predominates, with a tendency to fill up the excavated
channel below Fish island, the adoption of tre plan first proposed
would then seem to be indispensable to secure a permanent improvement of the channel of the river.
. In addition to the large chart, a small printed map of the harbor is
mcluded herewith, exhibitina the harbor lines, as established by the
commissioners in 1848. Any extension of the limits of the islands in
t~is harbor, and especially to the form represented, would, it is behe~ed, only add to the many difficulties which already beset this navigatiOn.
As an estimate for the improvement of this harbor will be expected,
I would remark, that in regard to the bridge obstruction in the Fish
island passage, it is not now known whether there exists any authority
in the general or state governments to cause its removal, or whether
any or what remuneration to the company would be required in such
c·ase. The cost of this operation, I should judge, from a cursory examination, would be in round numbers $10,000 .
.To excavate a channel below, as sketched on the map, 200 feet wide,
With a depth of 17 feet at low water, would require an average cutting
of 5.2 feet, through a distance of 1,160 yards; the calculation from
whic~ d~ta gives 134,000 cubic yards nearly of excavation. Th~s
quantity mcreased fifty per cent., and rated at thirty cents the cubic
yard, excavated, measured in scows, and deposited to the southward
near the head of Palmer's island, would cost $60 ,300. Seventy thousand three hund;ed dollars ($70,300) are therefore estimated as n~ces
sary to accomplish any improvement in this part of the harbor hkely .
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to be found generally ·and permanently beneficial to the commercia~
interests of New Bedford.
Should any grant be made towards effecting this improvement, I
would recommend that the removal of the artificial obstructions in the
Fish Island channel be made an indispensable condition in its application.
Respectfully submitted, by
Your obedient servant,
GEORGE DUTTON,
Captain of Engineers.
Brigadier General J. G. ToTTEN,
Chief Engineer, 'fVashington, D. C.

APPENDIX P.
NEw HAVEN, CoNNECTICUT,
December 29, 1852.
SIR : The department having assigned to my charge the application
of an appropriation of $5,000, made at the last session of Congress, f~r
"removing a rock near the mouth of Seekonk river, harbor of Providence," I have the honor to report, that upon full investigation ma~e at
that place concerning the obstruction in question, it was ascertamed
that there was no rock obstructing the navigation in the waters of th~t
harbor, nor, according to the most experienced pilots of the place,. m
the navigable portion of the Seekonk or Providence rivers, the junctiOn
of which forms the harbor of Providence.
There is, however, a very serious obstruction to the navigation of
this harbor near the mouth of the Seekonk, caused by a bar composed
of mud and sand intermixed with shells, which prevents the passage,
except during high water, of vessels from the anchorage below ~P to
the wharves of the city on both the Seekonk and Providence river sides,
t~e eastern part of the city occupying the delta formed by these two
nvers. This obstruction, known as the "Crook," appears to be ~he
~arne relative to which the citizens of Providence formerly memonalIzed .Congress, and for the removal of which an appropriation had been
provided on two occasions of the passage through Congress, many
ye~rs ago! of a bill for the improvement of harbors and rivers, both of
wh1ch ult1mately failed to become laws. It is presumed that the present appropriation had some reference to this improvement, or was
foundeJ upon the facts above noticed; but, from the terms in which the
act is expressed, it is cl arly inapplicable to the improvement which
appears to be desired by the citizens of Providence.
In representi~g t~i matter to th~ department, I have, upon reflection,
concluded that 1t m1ght . e properfor, and perhaps incumbent upon, me
to r port as far a pract1cable upon the nature of this obstruction, the
~od of impr vinJ? tb navigation over it, and the probable cost of the
Hu rov rn nt, a . far a th
~ur ory xamination made will allow this
to e d ne, lea mg the
tail of the plan, and an estimate founded
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upon more authentic data, to be determined by the survey of this harbor, already provided for by act of Congress.
The Seekonk forms the principal branch of Providence river. At a
short distance below its junction with the western or lesser branch,
which passes through the centre of_the city, and about half a mile below the southernmost wharves, hes the anchorage or outer harbor~
where vessels await the rise of the tide to carry them over the obstructions up to the wharves of the city. From this point the Seekonk appears to be navigable for a good draught of water up to India point
and bridge, on the eastern side of the city. There is also deep water
along the wharves on the Seekonk side, which is separated from the
main channel of that river by a shoal or flat called the Ohio. The
deepest water of the western branch, which is the principal basin for
the trade of the city, lies on its eastern side, and this channel connects
with the one on the Seekonk side at the obstruction of the Crook. This
bar has upon it but six feet depth of water at low tide, whilst the channel over it is crooked. The tide rising here six feet, gives twelve feet on
this bar at high water. Along the wharves on Providence river, as the
lesser .branc;h is called, the water is about one foot deeper than over the
shoal below, whilst on the Seekonk side there is about twelve feet at low
tide. A sketch of the harbor is included herewith, which, without
claiming to be accurate, may give an idea of the general character of
this navigation.
The improvement in the harbor which appears to be required by the
commercial interests ofProvidence, is the deepening and straightening
the channel over the above-mentioned obstruction, in order to facilitate
the passage of vessels up to the wharves of the city. To accomplish
this, it would be requisite to excavate, by dredging machinery, a channel
through the obstruction of about 450 yards estimated length, and three
feet average depth of cutting, and, supposing the channel to be made
200 feet wide, the amount of excavation would be increasing the nett
calculation 50 per cent.; 45,000 cubic yards, which, at 50 cents the
yard, would cost $22,500, an amount which it is recommended to provide for this improvement in case it should be undertaken.
It is not intended by the present report to submit a definite project
for the improvement of this harbor. An appropriation of $1,500 was
made at the last session of Congress for the survey of the harbor of
Providence, Rhode Island, which survey is now in the hands of an officer of the department, and will furnish all the data required to enable
the plan of improvement to be laid down with an exactness which it is
not possible now to arrive at. The principal object of this report is to
submit a co~ectural estimate of the amount supposed to be necessary
to effect the improvement in this harbor .desired hy the citizens of Prov- .
idence, and of the appropriation which it would be proper to make in
the event that
executio~ of_ the work by the general government
should be sanctiOned by leg1slat1ve authority.
I have the honor to be, respectfully, your obedient servant,
GEO. ·DUTTON,
Captain rf Engineers.
Brig. Gen. J. G. ToTTEN,
Chief Engineer, Washington, D. C.
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APPENDIX P-1.
NEw HAVEN, CoNNECTICUT,

April 20, 1853.
Sm: I have the honor to submit a plan -and memoir for the application of the sum of $5,000, appropriated by act of Congress of August
30, 1852, for the removal of a rock near the mouth of Seekonk river,

harbor of Providence, Rhode Island, and as explained by joint resolution of the 20th January, 1853, "construed to authorize the removal of
any rock or other obstructions at the Crook on the entrance or mouth of
Seekonk river, harbor ofProvidence, Rhode Island."
It is as-c ertained that the obstructions to navigation near the mouth
of the Seekonk, in this harbor, which are complained of by those interested in the commerce of this place, is a shoal or bank known as the
Crook, lying at the junction of the Seekonk and Providence rivers, and
at the entrance to the inner harbor or principal basin for the trade of
the place, and in a direct line from the latter to the deep navigable
waters of the river below.
The Seekonk is the main branch of the lower Providence river, being
the estuary of the principal stream, the Blackstone river, which dis~harges into the head-waters of Narragansett bay, and is navigable f~r
coasters about four miles above Providence; whilst in that part of1t
which forms a portion of this harbor, about 21 feet at low tide can be
carried up to India point on the eastern side of the city. A branch of
this channel, containing about 15 feet water at low tide, passes from ~n
dia point along the wharves on the south side of the city, or por~10n
lying on the Seekonk, in a curved or semi-circular direction, and umtes
with the channel out of the lesser Providence river at Fox point, above
and near the obstruction of the Crook. Between this shore channel and
the main one of the Seekonk lies a shoal, sometimes bare, called
the Ohio flat.
The great predominance of the current out of the Seekonk river,
crossing the direction of that out of the lesser Providence river, has
without doubt created and tended to maintain a shoal at the entrance to
the inner harbor. According to the survey of this portion by Lieutenant Rosecrans, in December last, as compared with the city survey of
!he same ground in 1849, (both herewith,) there has been an increase
m the general depth over this shoal, since the latter date, of about one
~oot; and~ am informed by persons long acquainted with the changes
m the nav1g~tion, that the water just below Fox point has been _gradually d~epPnmg for many years previously. The only cause whiCh can
be a~s1gn~d for this is the filling out and extension of Fox point, and the
co.ntmuatwn of the wharf at that point in a southerly direction parallel
With the ea tern shore of the inner harbor, which has had the effect
measurably to turn the curr nt from the inner or shore channel, on the
Seekonk, in a dirPcti n 11 ady parallel to that out of the inner harbor
or less r Providenc~ ri~ r. A r d line marked on the map shows very
n~ru:ly the ext nt of tlu made ground, which was excavated from the
~ill m the rear. At th pre nt time, vessels running in or out of the
mn r har r are c mp ll to take a curved direction to the eastward
from Fox point and the navjgable water below, in order to avoid the
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obstruction of the Crook, upon which vessels are apt to ground, especially when bound inwards. To the westward of this shoal there is a
narrow passage, occasionally used by steamboats, called Ruggles'
channel, through which, according to the survey of Lieutenant Rosecrans, there are 6 feet water at mean low tide, the shoalest water on the
Crook appearing by the same to .be 4.3 feet. In the channel now used,
lying to the eastward of the Crook, it appears from the same survey
that between 7 and 8 feet at mean low water are passed over from
Fox point descending.
The shoal about the Crook appears to be composed of mud, sand,
and shells, and can, it is assumed, be readily excavated by dredging
machinery. In proposing a plan of improvement for this portion of the
navigation, it is assumed that we are limited by the act of appropriation to the space from the Crook inclusive to Fox point, or the entrance
to the inner harbor. The channel of the latter lies close to its inner
shore, which has been filled out nearly on a right line for its whole
length to deep water. The western side is occupied by mud flats, bare
at low water. Whilst the removal of the obstructions at the Crook
would be a very great convenience to the commerce, the bulk of the
commercial interest of this place, which is mostly located along the
inner harbor, which is gradually filling up, would unquestionably, and
for obvious reasons, favor the extension of this improvement from Fox
point up to Weybosset bridge, through its whole length, near one mile.
The improvement which seems to be required to meet fully the views
f the commercial interests of this place, is to excavate a channel
throughout the whole length of the river harbor, along its eastern shore,
200 feet wide and 9 feet deep at low water, and to fill out on the western side over the flats, carrying the harbor line on that side to within
350 feet from and parallel to the eastern side, a,nd continuing this
line to the channel below into not over four feet water at low tide ;
thence in a direction parallel to the main channel, so as not to interfere
with that part below, which would serve as a beating channel at flood
tide for coasters, (as indicated by a red line on the printed map herewith.) A project similar to this in its principal features has, I am informed, been already moved by parties interested in the navigation of
the harbor. The progress of this improvement would probably, in a
great measure, be governed by the growth and extension of the chy to
the southward. The southeastern portion, lying on the Seekonk, has
already good navigable water within reach, but is less favorable for
the location of business establishments on account of the heights directly
in the rear, which have been already partially excavated for the construction oflandings on that side.
It is now proposed to remove the shoal of the Crook and open a channel from Fox point to the deep water below, in a direction to be the
continuation in a straight line of the · channel of the inner harbor, or parallel to the eastern shore thereof; and to make this channel 200 feet
wide and 9 feet deep at low water, as indicated by red lines on the
map, which, with a rise of the tide of six feet, would allow the passage
of most any description of merchantmen with their cargoes. It is_ believed that this artificial channel might be very much protected from
deterioration by an extension in solid of the Fox Point wharf parallel
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to its direction, 80 yards southerly, (as shown in red lines on the map,)
for req,sons alre:1dy adverted to; which extension might, at a future
time, be carried to the main channel harbor. The present appropriation will probably be sufficient to excavate a channel of the dP.pth proposed to the width of 150 feet, measuring from the eastern side of the
harbor, which would equally, with th~ former width, include theremoval of the Crook. The survey recently made by Lieut. Rosecrans
enables the excavation required to form the channels proposed to be
calculated with tolerable accuracy. According to his letter to me of
the 8th instant, the mean range of the tides taken for six days in December last at the new moon, was 6'.06. The lowest low water below the
plane of reference on the accompanying drawings was 1'.44, and highest
water above it, 5'.97. From some remarks in the same letter, I infer
that his plane of reference was the same as that used in the city survey
of the inner harbor herewith. Not being entirely certain that it indicates the true mean low water, I have in the calculation added onethird to the nett calculated amount of excavation for the amount to be
provided for.
The mean length of the channel will be 280 yards, and the m~an
cutting on the 150 feet width will be 2'.1, and that on the 200 feet wtde
channel, 2'.41.
·
The calculation, increased as before mentioned, givesFor the 150 feet channeL ..... _..•..... 13,000 cubic yards, nearly.
For the 200 feet do ......••.•••...... 20,000
do.
It is proposed to execute the work by contract with persons having
on hand the proper machinery, and it is supposed that 50 cents. rer
cubic yard would be the outside limit of cost. On this supposltlon
$5,000 would be required, in addition to the present grant, to complete
the improvement proposed at this point. No estimate for any permanent auxiliary works is submitted, as constructions of this kind here are
controlled by the city authorities.
Respectfully submitted.
GEO. DUTTON,
Captain U. S. Engineers.
Brev. Brig. Gen. J. G. ToTTEN,
Chief Engineer.

APPENDIX P-2.
E NGINEER DE PARTMENT,
Washington, May 26, 1853.
1 IR : Captain Georg~ Dutton, corps of engineers, in charge of the
removal of the obstruct10ns at the mouth of the Seekonk river, harbor of
Providence, proposes t apply the means in his hands, and such grants
ar may be hereafter ? tam d, ~o dredcrina a channel of proper depth
and Width through th1... . ·truct10n, o as to connect the depth of water
f the uter harb r \.Vlth that above ; the present grant to be ex-
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pended, in accordance with the law, between Fox point and the
Crook.
The board of river and harbor improvements approve the project, in
which I also concur. ·
I have the honor to propose it for your sanction, and that I be authorized to instruct Captain Dutton to proceed at once to corttract for
excavating as good a channel, over this lump, as his means will afford.
The reports of Captain Dutton and of the board, together with
three maps, are enclosed herewith.
I have the honor to be, very respectfully, &c.,
JOS. G. TOTTEN,
Bnv. Brig. Gen. and Col. o/ Engineers.
Hon. JEFFERSON DAvis,
Secretary of War.
Approved:
JEFFERSON DAVIS,
See1·etary of War.
WAR DEPARTMENT, June 1, 1853.

. I

The officer was instructed to carry the project into execution accord.
ingly, as approved.

APPENDIX P-3.
NEWPOl'lT, RHoDE IsLAND,
October 20, 1853.
SIR : I have the honor to report herein the progress which has been
,made in the removal of obstructions to navigation in the harbor of Providence up to the 30th September ultimo, pursuant to an act of last
Congress appropriating $5,000 for the removal of any rock or other obstruction at the Crook, or entrance or mouth of Seekonk river, harbor of
Providence, Rhode Island .
. The portion of the harbor including these obstructions was surveyed
by Lieutenant Rosecrans in March last, and the plan of improvement
subsequently adopted was, to excavate a channel, hy dredging through
the obstructions at or near the Crook, 150 feet wide and nine feet deep
at lo\v water, from the inner harbor or basin to the main channel of the
river below, on a length of 280 yards, commencing at Fox point and .
run~ing in a direction; t~e continuation in a right line of the chan~1el of
the mner harbor to be widened to the westward accordmg to avrulable
means.
A contract on terms considered reasonable was entered into, June
30th last, with John C. Haskell, of New Bedford, 1\'Iassachusetts, for
the removal at this point, by dredging machinery, of 17,000 cubic yards
?f mud, sand,. and shells, at a certain price per cubic yard, m.easured
m scows prov1ded for its reception, and conveye~ to a pr<?per distance;
under which contract 11,985 cubic yards of this matenal have been
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removed from the obstructions lying in the channel indicated up to the
30th September last, and the balance of the contract is expected to be
·
·
completed on or abo~1t the 1st December next.
The lump or obstruction known as the Crook, and composed of
stiff' mud and shells, upon which ther'e was originally, according to
tbe survey, 4.3 feet water at ]ow tide, has been removed to the
depth of from nine to ten feet! and the channel generally within the
limits before mentioned deepened, at the present date, irregularly, to
nine feet at that stage throughout its whole extent, with a slight exception, it being expected to accomplish this, and some widening .to _the
westward at the lower mouth, with the present means. The prmc1pal
channels in this harbor and the river below are marked out by dolphins composed of about five piles, each securely driven in to the
bottom and banded together with iron. One of these (No. 9 of the
survey, which marked the obstruction of the Crook) has been allowed
to remain until it shall be found expedient hereafter to give it a new
location to the westward of the present one. Vessels would now baye
the choice of passing either side of it, there being a clearance on Its
west side of about 104 feet.
Of the appropriation of $5,000, there was expended on the
30th June, ] 853 __ ..... _............ - - .. - ..... - And to the 30th September, 1853 .. _........•....•... Leaving available on the 1st October, 1853 .•.... _..... -

$156 50
2,753 41
2,246 59

All which will require to be expended, during the fourth quarter ?f
the present calendar year, in completing the improvement now m
hand.
In order that the full advantages of the present plan of impro'.'ement
may be realized, it seems necessary to increase the width of th1s new
artificial channel one hundred feet further to the westward, from the
cro\vded state at times of the entrance to the inner harbor, the channel
of which, as well as that of the entrance, is too narrow for the wants
of trade; rna kina the whole width of the new channel 250 feet instead
of 150, as at pr~sent, including the south end of the west side a little
to the westward, and directing it towards a dolphin, No. 11 of the sur•
vey, so as to give an easier entrance from the channel below, as shown.
·
on the map herewith.
T.his would require, according to the nett calculation, an additional
cuttmg of 15,640 cubic yards, including 2,060 cubic yards to truncate
the obtuse angle formed by the western side with the main channel
below.
The present improvement required, accordincr to the same standard
of calculation, 9,640 cubic yards of excavatio~ for the 150 feet wide
channel; and it is a ~ertaincd, from the experience of the past season,
that .near 16,00~ ub1c yard~ , as excavated by machinery, judiciou ~ly
apphed as .Po"' 1ble, and m.ea ~red in the receiving scows, are required
to be provide~ for, to obtam. nme f~et depth clear of obstruction in the
space thus e t1m ted for, bemg an mcrease f near two-thirds over the
calculated am nt.
ncr a ·inrr accordingly the amount as ascertained
above, we shall have 26,000 cubic yards very nearly 0 remove as a
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measure of the work to be done in the proposed extension of the improvement, which, at thirty cents the yard, including eontingent expenses, being about the rate of cost of the present work, would amount
to $7,800. This being estimated as necessary for the completion of
the improvement in the manner proposed, it may perhaps not be out of
place to remark, in this report, that with respect to the inner harbor, at
present the principal basin for the trade of the city, a comparison of
former surveys indicates that it is gradually shoaling. It is too narrow
and incommodious for the commerce at almost any stage of the tide.
To excavate a channel throughout its whole length, sufficient to accommodate .the business establishments located along its border, say two
hundred feet wide and nine feet deep at low water, over a length of
1,620 yards, would require the removal of about 270,000 cubic yards
of dredged material, costing, at the rate of twenty-five cents the yard,
the sum of $67,600.
The present harbor limits have been established by city ordinance
on a line running southerly from Eddy's point, with a bearing of
S. 9tl 0 E., (supposed magnetic..) It is thought this limit might very
properly be extended, and with advantage to the navigation, to a line
running from Dorrance street wharf~ tangental to the western culmination of the main chaunel below, through not over two feet water at
low tide, on a bearing of about 24° with the true meridian, which
would not interfere injuriously with the coasting navigation at any
stage of the tide, and would bring the city limits along the border of a
deep navigable channel, which nature has already provided within a
very moderate distance.
Respectfully submitted, by
Your obedient servant,
GEORGE DUTTON,
0 aptain rf Engineers.
Brig. Gen. J. G. ToTTEN,
Chief Engineer, PVashington, D. C.

APPENDIX Q.

NEw YoRK, December 11, 1852.
SrR: l have the honor to submit herewith a project and memqir rel.a tive to the improvement of the harbor of Bridgeport, Connecticut, for
which an appropriation of $10,000 was made by Congress at its l3:st
session, and includes therein an estimate of the cost of completing the
proposed improvement.
The. harbor of Bridgeport possesses the comparative advantage of
a considerable range of tide, which enables vessels of some burden
to pass up to the wharves of the to\vn over the obstructions at its entrance during the high stage of the water, whilst there is good holding
grou~d on t~e outsi~~' where vessels can in general lay with _tolerable
secunty whilst awmtmg the rise of the tide to carry them m. The
mean range of the tides here, .according to the United States coast sur-
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· vey, is 6.6 feet, ·whilst that of spring tides is 8.8 feet. The entrance
to the harbor is obstructed by two bars, known as the outer and inner
bars; the former lying at the entrance from the sound, and distant by
the channel-way I! miles from the city, is composed of coarse and
tolerably compact sand. On the western side of the channel over this
bar a small iron light-house has been erected within the year past.
The inner bar, distant about 700 yards inside of the former, is composed of coarse compact gravel, except on its southern or lee side, contiguous to deep \Vater, where it is sandy. After passing the outer bar, the
deep water spreads out over a considerable space chiefly to the eastward,
affording convenient room for beating up to the inner bar. The channel
over both these bars is quite narrow at low tide, and that over the
·inner bar crooked. Previous to 1838 the depth of water over the outer
bar at mean low tide was five feet, this depth covering the greatest
portion of it ; whilst over the inner bar there was, as is found at present,
at the same stage of the tide, five feet, but confined to a very short distance, and deepening gradually to eight feet on each side. This bar on
both sides, as well as the inner side of the outer bar, falls off abruptly
into ten feet water ; whilst the outer bar deepens gradually on the side
towards the sound. The latter, at the time mentioned, was considered
the greatest obstruction of the two, as vessels which could succeed in
passing the outer found no difficulty in passing the inner bar. Since
that time, however, the relations between the two bars have been
changed, the outer being now practicable for about one foot greater
draught than can be carried over the inner bar, the latter now forming
the greatest obstruction. This change is not, however, attributable to
any natural causes. During the year 1838, under an appropriation
by Congress of $10,000 for the improvement of this harbor, dredging
machinery was applied to the outer bar, and a channel said to h~ve
been 61 feet wide was cut upon it, commencing from the inner s1de.
How far this cut was carried cannot be satisfactorily ascertained, as
there is much obscurity in the otficml record concerning the matter.
'rhe report of Captain Swift, of 1838, states that a chiumel had been
cut through the outer bar 61 feet wide and 8 feet deep at low water.
The report of the local agent in charge of the work states the channel
cut to be 60 feet wide and nearly 60 rods long. It is, certain, however,
that the work was continued until the appropriation therefor was exhausted. Whatever may have been the depth originally obtained by
the operation referred to, the result of careful examination just made
shows that six feet mean low water can now be carried over this bar
!hrough a channel about 90 feet in width, beyond which lateral limits
1t shoals to five feet, being the general depth over this bar represented
on the hydrographical chart of Lieutenant Blake, of the United States
c_oa t su~vey, made in 1837, the year previous to this dredging operation, wh1ch thus appe~rs, after the lapse of fourteen years, to have had
a. marked and ben fi.cml effect upon the navigation over this bar, as the
channel cut still remai?s and affords an improvement over the original
d pth of one foot? :vh1l. t the e~~ct of time appears to have been to
level down th ongmal rrregu1anties on the bottom and sides of this cut
and give it a 1 rably unifor_m s. ction throughout.
'
From a very careful exammat10n of the inner bar, no change can be
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detected in its form, or the depth ,of water over it, from that shown in
the hydrographical survey of Lieutenant Blake, of 1837; nor does
any marked difference appear on the outer bar, aside from the artificial
cut mentioned, fi·om the same chart. It may be proper to state, that
the depth of five feet at mean low water, on the most prominent part
of the channel over the inner bar, was assumed as the standard of comparison in the soundings taken ; this depth being taken as invariable
since the survey of 1837 ; which assumption 'vas confirmed by the evidence of the practical pilots attached to the navigation.
It is assumed that a depth of eight feet at mean low water over these
bars, in connexion with the rise of tide with which this harbor is favored,
will be sufficient for navigation by that class of vessels which the trade
of Bridgeport may require ; and to this extent it is now proposed to
improve the navigation over them.
To effect this, no better plan presents itself than dredging a channel
through both of suitable dimensions. Although this method of improvement, as applicable to shifting sand bars, or to seaward bars in
general, may be considered of temporary uti.ity at most, if not altogether inexpedient and wasteful, yet in some instances, where the circumstances have been favorable, it has been attended with highly
useful results. In the case of the harbor of Bridgeport, it is believed,
these favoring circumstances exist in a sufficient degree to warrant the
application of the method there, in preference to any plan of permanent structures with the same object, which, apart from their heavy
cost and problematical results, would form dangerous obstructions to
the navigation during the high stage of the waters.
The entrance to this harbor is retired from the sound or embayed
and sheltered on the east by the projection of Stratford point, and to
the southwest by the point of the Cows off Black Rock harbor-a position supposed to relieve it in a great measure from the injurious tendency of drift. Whatever there might be of this, is supposed to proceed
from the westward.
The fact is established that the narrow channel cut over the outer
bar in 18iJ8, whether it has partially filled or not since that date, still
remains and affords a decided and apparently permanent improvement in the navigation over that bar after the lapse of fourteen
years, which I attribute to the stable character of the bar in general,
the absence of drift, and the fact that the currents of ebb and flood
tide through it are both parallel to its direction.
In regard to the inner bar, there can, I think, be no doubt that a
channel cut through it would remain permanent, from the peculiarity
of its composition, as already described, and its retired position sheltering it from any disturbing causes from the outside.
It ~s, then, proposed to cut a channel through both these bars by
dredgmg, two hundred feet wide and eight feet deep at mean low
water; to locat~ them as near as practicable to the present deepest
water, and to g1ve them the direction of the current of ebb and flood
ti~e; to make them at first one hundred feet wide, and subsequently to
Widen them one hundred feet further on the eastern side. The first
dimension would allow the commodious passage of vessels, whilst that
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ultimately proposed would permit of their beating through with a
leading tide.
The position of these proposed channels is laid down on the chart
herewith in red lines. That on the outer bar, which covers the pres·
ent deepest water thereon, is so arranged, that w bile the current of the
tides is parallel to its direction, the latter passes clear of the shoaler
ground to the westward, whilst running in towards the inner bar.
The proposed cut through the inner bar, the present channel over
which is narrow and crooked, is laid down on a straight line, as near
as practicable, in the direction of the tides of ebb and flood; whilst its
lower extremity debouches into deep water, where there is sufficient
sea room for manceuvring. The material excavated from the outer bar
it is proposed to deposit on the shoal ground, three hundred yards to
the eastward of it, and that from the inner bar to the westward of the
southwest beacon when the state of the tide p ermits ; otherwise upon
the shoal ground three hundred yards eastward of that bar, so disposed
of, it is believed, that it cannot interfere ittiuriously with any portion of
the navigation. Some pains have been taken to determine, with accuracy, the extent of cutting required for these two proposed channels.
'fhe distance over the outer bar from eight feet depth at low water on
each side at the location of the channel over it, is, as ascertained to be,
two hundred and sixty yard8, and that over the inner bar three hundred and twenty yards. The mean cutting, or rather the mean
increase of depth required on the outer bar, is 1.96 feet, whilst that
required on the inner bar is 2.56 feet. Experience has shown tha~ the
nett elements of the calculation thus obtained do not give, by considerable, the actual amount of earth tPquired to be excavated and remo~ed,
to afford the required depth throughout the channel clear of obstructiOn.
The a:mount of this difference depends, in some measure, upon the
character of the machinery used, but is very material, whatever may
be the plan. Judging from my own experience, and that of others, I
conclude that fifty per cent. over the nett calculation is as small an
allowance as ought to be made on this account; but that this would be
sufficient in every case I consider as by no means certain.
We have, then, for the amount of excavation required on the out~r
bar, according to the design, 1.96 X 260 X 200 X t = 11,324.44 cublC
yards, increasing which 50 per cent. gives 16,986t cubic yards requiring
removal from the outer bar. And ~.56 X 320 X 200 X t = 18,204.44
cubic yards, which increased 50 per cent. gives 27,306-5- cubic yards
!o be removed from the inner bar. And for the completion of the
Improvement 44,293!- cubic yards.
On the supposition that in the execution of this work the plan is
a<lopt~d of building the necessary machinery and accessories, and
applymg them by means of hired workmen, I have to state, that the
druly expenruture requirPcl to man and work a dredging boat and its
r lieving scow_s will b e about twenty-five dollars. The actual cost of
labor per cub1c yard of ~arth rei?oved by this machinery depends
very much up n the locahty, and Its greater or less exposure, but may
be set down at twenty-fi cents at the out ide. In this case the cost
of ex cuting th worl< is e timatcd as follows:
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For the construction of a steam dredging machine of the
most efficient kind. ____ •..... _...... _... _ . _______ _
Four receiving and dumping scows, at $600 ......... _. __
Ground tackle, apparel, and furniture._. '- __ .- ..• _..• __ _
Excavation and removal of 44,300 cubic yRrds of earth, at
25 cts ........... - .. ·- - . - - - - - - - . - - - - - - - - - .. - - - - - - Superintendence, surveys, and contingencies. _. _______ . _
Amount of estimate .. -- __ . __ .. _. __ ... ---- _•. _.
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$15,000
2,400
1,800

32,000

The present appropriation of $10,000 for this improvement will be
inadequate to cover the cost of the machinery required. But it is believed that in this particular case the work may be obtained, executed,
in part or whole, by competent and responsible contractors, accustomed
to such work, and having on hand their own machinery. This course
would enable the amount appropriated to be applied directly to the
work of improvement, on the system of paying by the unit of quantity
removed, by which the execution of a gr~ater or less amount of work
may be provided for, according to the available means, and the benefits expected from the appropriation will be the soonest felt. It is.
also quite probable that the whole work may be completed at a saving
by this course; for if it were done by machinery built for the- purpose
and applied by hired workmen, the :fiJrrner would remain on hand, at
the close of the operation, to be taken care of, or else sold at a monstrous
sacrifice.
The cost of this work executed by contract, and limited in amount
by the available means, would, as I have reason for believing, vary
from fifty to seventy cents the cubic yard removed, according to ·the
bar operated upon; and better terms could no doubt be obtained,
were the means sufficient to cover the execu6on of the whole work.
For the above reasons, I do not hesitate to recommend, in the present'
case, the application of the system suggested. As the inner bar forms
now the principal obstruction to the navigation into this harbor, and as
the judicious removai therefrom of about 4,000 cubic yards of gravel
would render its navigation as good as that at present over the outer
bar, I would recommend the application in this way of a portion of
the present appropriation, and that of the balance in deepening the
outer bar. It must be borne in mind, that any very beneficial effect
from deepening the latter bar will not be experienced unless the inner
bar is improved at the same rate; though vessels, by being enabled to·
pass the outer bar, might obtain a more sheltered anchorage between
the two.
As regards the immediate superintendence of this particular work,
I have to state, that as the superintending officer will necessarily have
to be absent therefrom a consiJerable portion of the time in the dis-·
charge of other duties, a trusty civil agent would be required to be
always present on the spot, to keep an accurate account of the work
~one, and enforce the dire~tions of the superintendent and t~e stipu~a
tlons of contract. A pubhc boat and a principal boatman will reqmre
to be attached to the operations; any additional hands that may be
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required to aid in inspection and surveys being temporarily hired for
the occasion.
· I would recommend that an appropriation of $22,000, being the
difference between the amount of $10,000 already appropriated and
the estimate hereinbefore submitted, be made for the continuation to
the completion of this work upon the· plan proposed.
Respectfully submitted.

GEO.

DUTTON,

Captain of Engineers.

Brig. Gen. J. G. ToTTEN,
ChiefEngineer, "fVashington, D. C.

APPENDIX Q-1.
ENGINEER DEPARTMENT,

"fVashington, January 31, 1853.
Captain George Dutton, corps of engineers, has reported a
project for the further improvement of the harbor of Bridgeport, Connecticut.
Ca.ptain Dutton proposes to apply the existing appropriation by contract-first, to dredging a channel over the inner bar of this harbor one
hundred feet wide, and to a depth of water equal to that now on the
outer bar; and, secondly, the balance to be used in deepening the
outer bar for an equal width, to eight feet at low water, if the means
will effect so much.
· Should additional appropriations be made, he proposes to complete
the improvement by excavating the channel over both bars to the
~epth of eight feet at low water, and then to widen these channels to
two hundred feet.
The board of engineers for river and harbor improvements have
approved of Captain Dutton's project.
.
With your approbation, I will instruct Captain Dutton 1D apply the
¢xisting appropriation to the dredging of a channel of equal depth an~l
width over both bars, and in such a way that any additional appropnation may be used to the greatest advantage towards increasing such
depths and widths to those proposed by him for the dimensions of the
completed improvement.
For this purpose he will be directed to prepare the necessary advertisement to draw the attention of contractors to the work, and forward
it for issue from this office.
Captain Dutton considers the constant presence of a trusty civil agent
to be neces~ary to the interests of the government, and in thi:; I concur
with him.
SIR:
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The reports of Captain Dutton and of the board, with a map, are
submitted herewith.
I have the honor to be, very respectfi11ly, &c.,
JOS. G. TOTTEN,
Brev. Brig. Gen. and Col. of Engineers.
Hon. C. lVI. CoNRAD,
Secretary of rVar.
Approved:
C. M. CONRAD,
Secretary of "!Var.
FEBRUARY 5, 1853.
The officer was instructed to carry the projects, as approved, into
execution accordingly.

APPENDIX R.
NEWPORT,

November 8, 1853.

SIR: I have the honor to submit 1he following report re1ative to the

operations for the removal of the Middle rock at the entrance to the
harbor of New IIaven, Connecticut, for which an appropriation of $6, 000
was made at the 1st session of the last Congress.
T~is rock, which is marked by a buoy and has over it 10 feet least
depth of water at low tide, is the most eastern of a group of four, illeluding the southwest ledge, upon which an iron beacon was erected
in 1851, and which lie nearly in a right line across the deep water at
the entrance of the harbor, in an easterly and westerly direction, distant about one mile to the southward of the light-house on Five-mile
point, and occupying a length of about 600 yards, with channels between of 25 feet depth at low water.
It is proper to state, in the commencement, that the above appropriation appears to have been made upon the report and recommendation of
the then collector of the port of New Haven, and was founded upon the
favorable results obtained upon the rock obstructions in Hellgatc, New
York, by the process of submarine blasting of Benjamin Muiliefert, and
upon an intimation from the latter of his readiness to undertake the work
of removing this rock to the depth of 17 feet at mean low tide, for the
sum above named.
With the approval of the \Var Department, a contract was entered into
with 1\lr. Maillefert, November 23, 1852, to remove this rock, by the
first of June following, to the level of 17 feet below mean low water
in the harbor of New Haven, for the sum of $6,000, the amount of the
appropriation; this contract being amended under date of February
5, 1853, so as to define the level of mean low water by reference to a
permanent beach mark fixed near the light-house on Five-mile point,
and extending the time of completion to the 20th of July following.
Under this contract: Mr. Maillefert commenced operations on the
rock on the 9th July last, and after firing upon it 36 charges of 125
pounds of powder each, according to his process, discovered UJ?On exam·
ination that the effect thereof was not equal to his expectauons ; tha
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the rock was also larger than he supposed ; and that, moreover, another rock existed in the neighborhood, at a short distance from the
Middle rock, upon which he had been operating. He therefore concluded, on the 14th July, to suspend operations, notifying me of the
fact, upon which I immediately repaired to New Haven. On the 22d
July Mr. Maillefert came to the conclusion that he could not reduce this
rock to the level of 17 feet water at low tide for the $6, 000, amount of
appropriation, and that therefore it would be impossible for him to
fulfil the contract entered into on the 23d November, 1852. After some
detention, caused by unfavorable weather, a minute examination was
made by me of the locality, and a survey and measurement of the
}fiddle rock, upon which Mr. Maillefert had been operating, was c~m
pleted on the 29th July. This examination brought to light the exlsterice of two other rocks lying to the westw ard of the lVIidJ.le rock, and
nearly on a line with it and the southwest ledge, having over the~ 14
and 13 feet least depth of water at low tide, respectively. The ~.hcldle
rock was found at 17 feet depth below low water to have a honzontal
area of 760 square yards, and a cubrical content above that level of
1,330 cubic yards; corresponding very nearly with an admeasurement
of the same just previously made by Mr. Maillefert.
Upon due consideration and calculation, it was concluded, that by
this process or any other the rock could not be reduced to tbe depth
of 17 feet contracted for, for th e amount of the appropriatio~ ; an~ a
supplementary contract, dated August 2, 1853, was eutered mto w1th
Mr. Maillefert to reduce tbis rock to the level of 13~ feet below mean low
water, instead of 17 feet, for the said sum of $6,000- the time for the
completion of the work being fixed on 1st Nove.nber following. U.n~er
which he recommenced operations on the 9th August; and after finng
54 charges more upon the rock, under unfavorable circumstances as regarded the weather, he finally, on the 29th Aug ust, suspended operations thereon for the season, finding the effect of these charges much
less than he anticipated, though some was apparent. And finally, concluding that the contract last entered into could not be comple.teu for
the amount of the consideration, he substantially abandoned It, a?-d
on the 22cl September submitted his statement of the circumstanc~s, Illeluding a proposition for his remuneration for necessary expenses mcurred in the operations; which statement accompanies this report. None
of the appropriation of $6,000 has vet been drawn from the treasury,
n.or any money paid on account of this contract, up to the present
t1me; and thus the matter stands at present. I believe this contract to
h.ave been ~ntered into with the United States by Mr. Maillefert in entire good fmth, and that be has underrated the difficulty and expense of
thi ~ rock removal, even by his process; and that previous to entering iuto
the supplemental agreem nt of August 2, 1853, he had miscalculated
the size of thi rock, although its position is marked by the "Rocky
buoy~' locat d on its outh :n ~xtremity . He appears to be of opinion
thut, m a surv y mad by h1m m 1 50 with a view to makina a prop ·al forth remo al of this rock, he had mistaken one of th~ e disco. 'cred uring the pa t _umm:r, as already mentioned, for the veritable
1Hldle rock.
ut ha lu· .. t1ma te of it size been even correct, it is
h n that the result w uld have been still the same.
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However this may be, the rock itself appears to have been more unyielding to the explosion of the charges fired on it than was evidently
anticipated. It appears to be composed of the reddish-colored, coarsegrained granite found in this neighborhood, though not the hardest quality
of that kind of stone. It may be added, that this locality being one ot
peculiar exposure, an op~ration of this kind here would be more liable to
interruptions and delays, and attended with a greater consumption of
time, than in ordinary cases. Still, 90 charges appear to have been exploded on this rock, and although with a decided effect, yet such as
was entirely out of proportion to that required to enable the contractor
to realize suitable compensation, or to cover the actual cost of the work
if carried to completion, either under the original or supplemental agreement, for the amount appropriated for this object. Mr. 1\tiaillefert, although in this case perhaps failing in the requisite degree of foresight,
has nevertheless shown himself to be a skilful and energetic operator
in this peculiar branch of business.
In addition to the facts in this case, it will, I presume, be expected
of me to submit my views as to the course which, under the circumstances, it would be proper for the government to take in this matter.
As has been before intimated, the appropriation of $6,000 made for this
work, and subsequently shown to have been inadequate, originated, as
there seems to be no doubt, in the confidence of the legislative branch
of the government in tlle general utility and advantage of this process
of 1\tlr . .Maillefert, which appears by the act aforesaid to have substantially endorsed the merit of the same, by a grant of money for this
work, founded upon his estimate and promise of performance .. It therefore seems reasonable and proper that he should be remunerated for his
efforts and the expense he has incurred to fulfil the expectations which
have been held out to the government and country from this process,
the introduction of which he claims, and which had then, Ftnd is presumed still to have, the entire public confidence in the utility and importance of its results.
Should it be the policy of the government to continue this work to
completion, according to the original design. and furnish the necessary
means therefor, there can be no doubt that the effect of the operations
thus far of Mr. Maillefert would possess their full value in any future
one u.mdertaken for the execution of this work, whatever process may
be adopted; whilst it is certain that the practical operations thus far
have been the same that they would have been under the proeess of
!vir. Maillefert, hall there heen ample means available for the completion of the work by that method. Therefore, in the event of a further
grant by Congress for the execution of this work upon the estimate of
cost herewith subjoined, it is recommended that Mr. 1_\lfamefert be allowed another opportunity to complete the work which he commenced,
upon condition that ample security be furnished therefor; and provided,
moreover, that his terms are ascertained to be the most reasonable that
can be obtained. And should the government decide not to proceed
with the work, and refuse the grant of further means theref?r, I woul_cl
recommend that Mr. Maillefert receive suitable remuneratiOn for lns
outlay and work thus far, to be fully and fairly ascertained hereafter by
the proper agents of the government.
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As before stated, a minute survey was made, under my immediate
direction, of the Middle rock in July last. The two other rocks in the
neighborhood, Nos. 2 and 3, before alluded to, and designated B and
C, were at the same time examined, and the least depth of water over
them at low tide ascertained, together with their general dimensions
and relative position. A minute measurement of the two last was subse,quently, and near the same time, made by Mr . .l\Iaillefert.
It)s only during the summer season, with favorable weather and a
(;ertain stage of the tide, that operations of this kind can be properly
performed at this locality. Drawings of these rocks are forwarded
herewith. Upon the western one of the group, known as the sou~h
west ledge, an iron beacon was erected in 1851, under the supermtendence of the collector of the port, by .l\Ir. Maillefert, under contract
with the government, and serves to mark conspicuously that obstruction.
The cha1:acter of these rock obstructions was ascertained as follows,
th~ depths noted having reference to mean low tide at the mouth o± the
harbor:
The Middle rock, or No. 1, point A: Least depth 10 feet~ area at
17 fe et depth, 760 square yards; content at ditto, 1,330 cub1c yards.
Hock No. 2, or point B: Least depth 14 feet; area at 17 feet depth,
435 square yards; content at ditto, 239 cubic yards .
. Rock No. 3, or point C: Least depth 13 feet; area at 17 feet depth,
~92 square yards; content as ditto, 600 cubic yards.
The removal or reduction of these rocks to 17 feet depth at low
water, would allow the passage over them of the largest des?ription of
Yessels engaged in the trade of this port at any stage of the tide.
The principle involved in the process of Mr. Maillefert for theremoval of prominent submarine obstructions, as rocks, &c., is no doubt
by this time well understood, and though not novel, is of recent introduction into this country. Its effect results from the momentary reaction, upon the substance to be broken up or removed, of a large v_olume
of elastic gases instantaneously generated in the unelastic med~um of
'Yater, under the pressure of a considerable head. As the cohesive r~
s:stance of the material operated on is supposed constant at all depth.s, It
foHows ~hat within certain practical limits the effect bears a very sensible
prol?ort10n to the depth of water in which the charges of powder may
he.tired; and hem~e the horizontal space occupied by the rock at any
umfor:n or constant depth of proposed reduction, is an important elemen~ m the comparison of cost by this process, from the fact that the
maximum effect would be produced by expJodin~ the charges con...,tantly at the lowest level, whilst this cost would of course be measurably infl.uenced by the prominency or content of the rock.
An e.gtimate of the cost of effecting the removal of these rocks must
be for tbe mos~ p~rt conjectural, from the nature of the operation and
t~e absence of reliable data to serve as a guide in establishing a rate
of cost.
The proc~ss of :\Ir. ~I ill fer.t i supposed (as it is claimed to be) the
~<:a ~t ex.pensive mode of op.cratiOn in bringing about these results, and
~ · rtamly th mos! ract1cable of application in exposed situations
1
u ue p wat r. ct orne rock removals in Hellcrate
durincr
the past
b
b
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season, jn about 22 feet water at low tide, by this process appears to
have cost at the rate of $30 78 the cubic yard.
From an attentive consideration of all the facts and experience thus
far obtained relative to the subject, I submit the following estimate for
the removal of these rock obstructions to the depth of 17 feet at low
water:
For the removal of the Middle rock, in addition to the amount
of $6,000 appropriated. ________ ... _........ _.....••• $30,000 .
For the rock No.2, orB of survey .. ___ .••••. _.......... 12,000
For the rock No. 3, or C of survey_...... . . . . . . . . . . . . . . . 30,000
Amount for the group.....................

72,000

As these several rocks are not far distant from each other, it would.
seem that any plan of improvement here should have in view the re-:duction of all of them to one uniform depth, to bring about fully the·
results intended by these operations.
·· ·
Respectfully submitted by your obedient servant,

GEO. DUTTON,
Captain qf Engineers.
Brig. Gen. J. G.

ToTTEN,

Chief Enginee·r, Washington, D. C.

APPENDIX R-1.
NEw YoRK, October 27, 1852.
SrR: I have to inform the department that I completed on the 23d
instant the examination of the harbors of Bridgeport and New Haven,
and also at Providence, Rhode Island, in reference to the improvements
contemplated therein in the harbor bill of last session of Congress, and
shall shortly render my report to the department thereon, so far as relates to the character of the work to be done and the mode of its execution. A proposition has been made by Mr. B. Maillefert, who is
now engaged upon the rocks in Hellgate, to break up and level the
l'riiddle rock, at the entrance of New Haven harbor, so as to accomplish
the improvement desired, for the sum of $6,000. A copy of this proposal I forward herewith. Mr. Maillefert's process has been attended
with so much success in similar works upon which he has been engaged, and is, as it would seem, so much less expensive in bringing
about the result desired than any other known or practicable pr?cess',
that although he has a monopoly of this one, it would seem advisable
to accept his proposition. I am informed, by the collector at New
Haven, that the lowest proposals formerly received by him from ot.~er
quarters, for this or a similar work in that harbor, was between mne
and ten thousand dollars, whilst that of Mr. Maillefert's was for the
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sum of $6,000 ; and that it was upon this last proposition that -an item
of this amount for that purpose was introduced into the harbor bill by
the committee. The collector and the shipping interest at New Haven
appear to take some interest in having this work attempted, and if possible executed, before the depth of winter, as better suiting the immediate wants of the trade. .Mr. Maillefert's engagements in the harbor
of New York at the present time, together with the advanced state of
the season, appear to me to be much in the way of his being able to
effect this result within the time above alluded to ; though he thinks
that four weeks will enable him to accomplish what he has on hand
here.
The immediate object of this communication is to submit to the department this proposition of Mr. 1.\'Iaillefert, and request to be informed
whether it approves of a contract being at once entered into with him
for this purpose on the terms stated. The rock in question is about
110 feet long by an average width of about 50 feet at the depth of 17
feet below low water, having on its shoalest point 10 feet at low water,
and will require to be cut down about 7 feet, so as to admit the passa~e
of vessels drawing 16 feet at low water. Its position is correctly lmd
down on the coast survey chart.
The necessary contingent expenses for examinations and surveys
have been and are expected to be light, as we have in this case the
benefit of the coast surveys; but there will be nevertheless sorr:e, such
as for hire of boats and oarsmen, marking or staking and buoy1~g the
parts of the channel to be opened. I would like to be informe~ 1f such
are to be paid out of the appropriation for "repairs, preservati?n, a~d
contingencies of the harbor works on the Atlantic coast," contamed m
the harbor bill, or whether they are chargeable to the appropriation for
doing the work of improvement.
I have the hqnor to be, very respectfully, your obedient servant,
GEORGE DUTTON,

Captain Corps of Engineers.
Brig. Gen. J. G. ToTTEN,

Chief Engineer, Washington, D. C.

APPENDIX R-2.
ENGINEER DEPARTMENT,
Novembe1· 2, 1852.
Captain Dutton recommends within that Mr. Maillefert's proposition
to remove the :Middle rock, in the harbor of New Haven, Connecticut,
for the ;-urn of six thousand dollars, the exact amount appropriated, be
accepted.
I. propo. e, with. the appr val of the honorable Secretary of War,
to mstruct a t m . tton to pr pare forthwith, and submit for approv·l, the pr p r wntten c ntract, taking care especially to secure the

s.
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completion of the work within the shortest period practicable, and to
provide for a proper supervision of operations.
Respectfully,
J. G. TOTTEN,
Colonel and Chief Engineer.
Approved:
C. lVI. CONRAD,
Secretary of War.
NovEMBER

2, 1852.

The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX S.
ENGINEER OFFICE, NEw YoRK,

October, 1853.
SrR: I have the honor to submit the following report regarding the
harbor of Port Jefferson, Long Island, its survey and proposed improvement:
July, 1853.-The survey was commenced by the measurement of a
base line on the beach across the mouth of the harbor; by the establishment of a tide-gauge in the channel leading into it, and of stationsignals at various points on the shores and in the waters ; tbe soundings
and triangulation were prosecuted, each line being sounded over twice.
In executing the surveys of rivers and harbors, I have devoted myself specially to discovering the impediments to navigation existing in
the conformation of the harbor and its approaches ; to their causes and
remedies. In the case now being considered, these were to be found,
if at all, at the mouth of the harbor. Inside there can be no improvements made by art. lVIy principal attention was therefore directed to
its mouth.
It is necessary to ask attention to the form and position of this harbor, in order to make distinctly known the influ ence ofthe several
powers at work to produce the present state of things as ndicated by
the accompanying map. This information is a necessary preliminary
to the study of the practical problem that presents itself for solutionthe permanent improvement of the bar bor.
On the south side of the sound, and nearly opposite its widest part,
occurs Old-field point, projecting into the sound. A little to the east
of this, somewhat less salient, is Mount Misery. They are highlands
about three miles apart, enclosing a bay about half a mile deep. The
shore of this bay, after leaving the two headlands, is a low sbi~gle
beach, only a few yards wide Within this beach occur three tidal
basins, communicating with the sound by a single chm;mel, and of
course all communicating with each other. One of these IS the harbor
of Pnrt Jefferson. So much as to position. Now as regards the form
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particularly of the channel leading into the harbor from ,the sound.
This Ls narrow; . t opens on the sound to the northeast, and winds between the beach and a shoal to the south and east, till it passes across
the beach opening ih the harbor to the southeast, and near the east
side of Port Jefferson harbor. The three interior bays unite their
waters along the narrow beach separating them from the sound.
These circumstances of position and form have a very important
bearing upon the powers acting here. These powers are, first, the tide
in the sound. As the flood comes in, it meets Mount Misery and edges
around it. Its velocity is checked, and the material it bore along is
deposited in the bay. This material is sand and stones, transported
in the water, or rolled by it along the bottom. Thus the sand beach
just west of Mount Misery is being formed. During the ebb a similar
result is in process to the east of, and occasioned by, Old-field point.
Moreover, the exterior bay opens to the north and east, and is peculiarly exposed to the effects of winds from those directions. These are
the prevailing and the most powerful, and their influence is to driv.e
the waters of the sound and of the ocean into this bav, and to fill It
with the materials transported by their power to and f~o, and confirm,
by their extraordinary and irregular action, the daily and regular action of the sound tide.
From the direction of the channel into Port Jefferson harbor, it is
seen that the power of the flood tide around Mount :Misery, and the
power of the northeast storms, cross it nearly perpendicularly. T?at
the waters of the sound, driven by either or both these powers, Impinge against the sand beach, on the far side of this channel, previous
to turning short to the east, to flow up into the interior hays. T~e
effort of both these powers is to effect an opening across the beach m
the line of their greatest power; that is to say, nearly northeast and
southwest. One effect of their being stopped and turned to the ~ast,
i~ a retardation of velocity. A diminution of height of tide in the mt.enor bays, a deposit of material where the velocity is stopped-that Is,
at the northeast point of the entrance-are consequences of this effe~t.
!his point is gradually advancing west, till it now overlaps the mtenor opening of the channel, and a bar is being formed nearly parallel
to the beach beyond. The cunent of flood rushes through this c:han~el t?wards the southeast, and eddies round the southwest point of t.he
mten?r ~ntrance and occasions a deposit on this point, gradually mcreasmg It towards the east. This formation b.as the ir~jurious influence upon the power of the ebb , that the increase of the exterior poif.lt
~esterlY:, a~ove mentioned, has upon that of the flood; that is to say,
Its veloc1ty IS retarded, and it does not run completely out. It will be
seen, by a look at the map, that the line of greatest pressure of the enclosed mass of the flood, enueavoring to escape from the three ·interior
bays, is nearly southwe t and northeast, or nearly the same as that of
the flood and of the northea t storms. It, however, is compelled to
make a detour around the above-mentioned southwest point previous
to g tting into t_he channel. It will also be apparent that the cunent
f ebb .o?t of tb1s cba~u 1 m et. t?at of the sound, and is thus subjected
to add1t10nal o ~tructi n and difficulty of escape.
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The several obstructions above mentioned to the easy flow of the
,vater into and out of these bays, resulting from the direction o~ t_he
channel leading into them, all unite to increase _the one effect-~o ~1mm...
ish the scouring power of the ebb through this channel. Th1s Is the
only power that can counteract the sound tide; and the prevailing winds
and storms, in their efforts to fill this bay, close the channel totally and
destroy the harbor; and, in order that it may acc?mplish this object
effectually and permanently, the whole power of th1s ebb must be concentrated along one channel, and the direction of this channel must be
that affording the greatest facilities to the entrance and exit of the
waters. The fact mentioned above, and indicated by the form and position, that the line along which the flood exercises its greatest power
is the same, for the ebb indicates this as the line sought for, the channel
desired. It will be nearly perpendjcular to the present channel at its
exterior, opening on the sound to the northeast. The channel being
straight, and in this direction, the flood will flow in without retardation,
and consequently rise higher in the bays. The easterly and northeasterly winds will increase this effect, and thus the scour of the ebb
will increase as the injurious effects of those winds increase. But,
moreover, as the ebb will flow out without retardation, it must run to a
lower level, and thus again add to its power. The interior bays will
probably be deepened and the direction of the channel maintained permanent.
These deductions of theory seem to be corroborated by the fact, that
a new opening into the harbor has recently been made in the place and
direction indicated in the foregoing remarks, as those where and in
which the greatest powers exercised by the natural agents. This new
opening, I conceive, must become ultimately the principal if not the
only one. It is that to be confirmed by art, if any is applied.
The people resorting to this harbor are fully impressed with the necessity of concentrating the power of the ebb along one channel, in
order to keep it open, and preventing their harbor being closed entirely
by the deposition of material brought in by the flood and the northeasterly storms. They suggest, and have of themselves attempted to
close the new channel, but without effect. They also suggest that a
?reakwater be built_ to the east of the entrance of the present channel,
m ord_e~ to protect It from the dangerous deposits brought in by the
prevmling storms. I a~ under the impression that this would prove
but a t~mporary ex_pedie?t· I se~ no more prom_ising plan than to
work With nature, direct Its agencies and confirm Its effects. Theory
and fact testify alike regarding these.
Port J efferson is a beautiful harbor in itself, and would doubtless be
extremely valuab_le as a harbor of refuge to the multitudes of coasting
v_essels. that pass It. I know of no other claim it has to special consideratiOn.
I am, very respectfully, your obedient servant,
1\'I. HARRISON,
Lieut. oJ Engineers
Brig. Gen . .J os. G. ToTTEN,
Chief Engineer, Washington, D. C.
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Memoir on the improvement of the navigation of the Hudson river above and
below Albany, provided for by an act of Congress of the 30th August,

1852.
HISTORY OF THE VARIOUS EFFORTS TO IMPROVE THIS NAVIGATION FROM

1797

TO

1852.

1797.-As early as 1797 the legislature of the State of New York appropriated moneys for improving the condition of the bed and channel
of this river. A contrariety of plans seem to have been discussed ~nd
acted upon, and with varied success. Wing dams or jettees, contractmg
the river section at or about the point to be deepened, was the favorite
system. From 1797 to 1818 the State hacl appropriated the sum of
$148,707 94 for this purpose. ·
1804.-Mr. Genet, of Albany, seems to have been the first to suggest
plans for this work, in opposition to what had been previously done.
In 1818 he published a memorial addressed to the legislature of New
York, stating that he moved to Albany in 1804, and occupied a farm at
Greenbush. The sloop that conveyed him and his family was frequently detained by grounding on the bars between Kinder~ook an_d
Albany, several days being consumed thereby. He commumcated his
views for the correction of these evils to Governor· George Clinton, ~at
isfied in his own mind that neither scouring, digging, or dammmg,
would answer the purpose.
The same year Governor Clinton recommended the improvement. of
the river below Albany to the legislature. It appointed a commissiOn
from captains of sloops and other citizens of Albany. They pursued
the common and previously adopted method of damming and contracting the channel, to procure the removal of obstructions at particu!ar
spots, constructing several·expensive structures; the result of wh1ch
was to transfer alluvions from place to place, to add artificial to natural
obstructions, to dam up the ice at the breaking up of the river, to render a~ all times more frequent the overflowing of the river, and to make
t~e nver worse than when left to itsel£ After fourteen years' observatiOn, he was confirmed in the belief that a canal only could overcome
these difficulties, and recommended such a system to Governor Clinton, (De Witt.) The latter referred the recommendation to Mr. Thomas
Mo~re, of ~he District of Columbia, a gentleman who had made such
~ubjects h1s study. A committee of the legislature, to whom the subJect had be~n referred, say in their report that the bad success of !he
efforts previously made to remove obstructions in the river " was owmg
to the mi taken principles on which the improvement had been conducted, and to a want of due consideration to the natural causes by
which they w reproduced."
Ir. Duer, the cbainnal?- of the assembly committee, reported on the
12th of • larch, _1 1 , bn ··m!? their opinions upon those of l\1r. Moore
~n
Ir. B ckwith, of artior 1, Corm cticut who bad studied the subJ ct in otb r l ·aliti · Ir. Ioor desired t~ "aid the efforts of nature
where they arc weak, without dimini bing those that are strong ; and
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by piers and dams, more judiciously located than those which had been
hitherto built, it will be practicable to preserve forever a channel, wide
enough for the purpose of navigation, as d~ep in the upper section of
the river as it was in its primitive state; (?) and in the lower~ deep
enough for vessels of any burden. And if the indications of nature
with regard to its direction are attended to, the flats will first emerge
from the surface, in the upper parts of the tide waters, and successfully
downwards, until at some future time the ravine of the Hudson will
present a body of intervale land, with a narrow river running through it."
" Mr. Beckwith confidently calculated to produce 12 feet, at the
height of summer tides, from Albany to Hudson, provided that not less
than eleven additional piers or dams are constructed at proper places
from Bath to Coeyman's." He estimated the expense to be $13,250.
Mr. Duer reported a bill, but it did not become a law.
1819.-Mr. Yates, chairman of a committee of the legislature of 1819,
on the same subject, states: "That various, and in some measure contradictory, opinions have prevailed with respect to the best, most practicable, and least expensive mode of improving the navigation below Albany.
That natural impediments exist, which evidently require the corrective
hand of art, will not admit of doubt; and although some benefits have
been derived fi·om the efforts heretofore made, still they have failed of
ultimate and complete success. Whether this has arisen from the want
of some uniform plan, or from other causes, it is not supposed necessary here to decide. 'rhe committee, however, have collected all the
information they could obtain, and present the same with their report.
It consists of letters to and answers from the commissioners appointed
to improve the navigation of the Hudson river; from l.VIr. Geddes, d.
celebrated engineer ; from Mr. Genet, a well known scientific gentlemen, who has devoted his talents to this particular subject; from the
mayor of the city of Albany; and from Mr. Gould, a respectable merchant of this city," (Albany.)
"The committee have also had under cdnsideration the report made
to the legislature at the last session by the committee appointed on the
same subject, and the communications accompanying that report from
Mr. Moore, of the District of Columbia, and Mr. Beckwith, of Hartford,
Connecticut. From these documents it will appear that the plans suggested for improving the navigation consist" 1. In the erection of piers and dams, as stated by Mr.lVIoore and
Mr. Beckwith, and the commissioners for improving the river; or,
"2. Of projecting dikes or jettees, as adopted by Mr. Golbourne in
deepening the river Clyde to Greenock, in Scotland; or,
'' 3. Of constructing a lateral canal on the principles urged by :Mr.
Genet.
"The erection of piers and jettees has been deemed by some as an
experiment of a questionable nature, unless some general plan be
adopted to terminate only where impediments shall cease to exist.
When adopted partially, or to any limited extent, it has been found
that in removing the old obstructions they almost invariably in~roduce
or occasion others; and thus the evil only changes its locahty, mstead
of losing its character. The dam near the seat of Stephen V!in Rensselaer, 1n the vicinity of Albany, has been adduced as an evidence of
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the fact. That dam, it is alleged, has given birth to the island below
it, and has also created very devious obstructions along the wharves in
this city, (Albany.) Other instances have been mentioned, but the
committee do not think it necessary to state them in this report."
"Golbourne's plan is not sufficiently explained to make its merits the
subject of remark, or to induce its adoption without further information.
It seems, however, to the committee that the deepening of the channel,
and contracting its waters, must have a tendency to cause a too rapid
current," &c., &c.
"The construction of a lateral canal has been urged with a force
and reasoning difficult to resist, and has been considered by several
scientific and judicious men the only practicable mode of improving
the navigation below the head of tide water. It cannot, however,
be concealed that some effective measures are indispensably necessary.
'T he navigation of the Hudson river is an object of first importance.
It is the great and natural highway of internal navigation,. and has
always had strong claims upon the fostering care and protectiOn of th.e
legislature. It connects the interior of the State with our great mantime and commercial emporium, and into whose lap it pours a great
portion of the riches derived from our industry and products of
soil. It cannot, therefore, be viewed with indifference or treated With
11eglect. That its navigation has been and still is impeded by many
formid able obstructions, is admitted; and it is equally true, if these obstructions can be removed, our duty as well as our best interests
demand that this object be promptly attained. · The committee recommend that a commission be formed to ascertain the best and most efficient plan for improviBg the navigation of the tide waters of the .Hudso~."
The commissioners (Israel Smith and Allen Brown) for unprovmg
the river in 1819 state: "That they have rebuilt the dam at the upper
overslaugh, which, previously to the setting in of the winter, ha~ materially benefited the channel.of the river opposite to and for some distance
below the dam. It is our opinion, corroborated as we think by the experience derived from the works already constructed, that if the several
islands from the city to Castleton were connected by dams to the
nearest main land, compressing ·the water into one current, a channel
v:oul~ be made; and, kept free from deposits of mud or sand, suffi* · *
"perhaps the aid of a mud-turtle may
cient, ' &c. *
be found necessary."
.M~. Yates then asked Mr. Geddes' opinion on the plans of t?e. commissiOners-Moore's, Beckwith's, and Genet's. He declined g1vmg an
opinion, not having sufficiently examined the river.
The mayor of Albany (Elisha J enkins) stated to Mr. Yates that,
"notwjthstanding it is agreed on all hands that the evils arising from
the accumulation of sand and mud in front of our docks are most
seriously and injuriously felt by all concerned in the river trade, yet it
has been found impracticable to agree upon any general plan by way
of remedy."
At the arne time h. en t stated to Mr. Yates, as his opinion:
"That the impr vern ~t of th bed of the river, from the deep waters
to Albany and the lan mo- a ve, ~ ill continue to prove a vain, fi-u.itle ,
expen ive, and dangerous effort to coerce the unconquerable laws of
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nature; that, even for the accommodation of sloops and steamboats,
its result is questionable ; and hence the only true expedient is a shipcanal on the east side of the Hudson."
lVIr. John Randall, jr., made a survey of the river from Troy to New
Baltimore in 1819, giving this canal project and the soundings in the channel of the river. This survey was made under the direction of a commission, appointed by the legislature, consisting of Governor De Witt Clinton, lVIr. Van Buren, and Mr. Genet. The latter again recommended
and enforced his views in favor of the canal below Albany, and of
longitudinal dikes between Troy and Albany. lVIr. Genet remarks,
that "the action of the dams (alluding to those existing at the time) is
very limited ; for example: at Fish-house dam, a large bank of loose
sand is deposited, at a distance of six rods between the angle
of a considerable dam erected there and the margin of a channel
procured since by dredging. The portions of the main body of the
current interrupted by the jettees, instead of being repelled in a certain angle across the stream on the other shore, incorporates itself on the
contrary with the main body of the current, and contributes to increase
its velocity at the point of meeting. Light bodies, thrown at the transverse dam at the overslaugh, have turned short at the corner of the dam,
and been carried down with the main current. This is applicable only
to lateral transverse dams. Where thew hole body of the current strikes
perpendicular rocks, or hard and high formations above the highest
freshet, it corrodes at the base, deepens the channel, and is repelled in
an angle of reflection, nearly equal to the angle of incidence, ( ?) as at
Cuyler's bar and at the Hoheyebirge. Where perpendicular rocks,
straight hanks, or continuity of straight and perpendicular docks, parallel
to the current, compel the water to pursue a straight course, the bed of
the river is also deeper, and the velocity, protracted longitudinally,
extends further than it does under the operation of dams running crossways, as is observed at a chain of perpendicular high rock s and a
straight steep bank on the opposite shore, below Coeyman's overslaugh,
and other places. 'I'he same fact is noticed in Italy by Frise, who
states transversal dams, dikes, and j ettees, to be fruitless for streams
having a tendency to fill up their bed; and that longitudinal docks, running in a line parallel with the streams, would be wiser. The alluvial
deposits, worked upon by the dams, have made new bars and islands
below their sphere of action."
Such were lHr. Genet's view, in part, at that date. Nothing, however,
resulted from the labors of the commission of which he was a member;
yet it gave us a valuable survey by Mr. Randall, serving for reference,
and enabling us now to ascertain the changes since produced in the river.
1820.-0n the 1st March, 1820, Governor D e Witt Clinton sent to
the legislature the report of the commissioners for improving the Hudson, containing the preceding views of Mr. Genet. The commission~rs, in ~heir join~ report, say the methods suggested as practicable .for
1mprovmg the tide-waters of the Hudson are, either the constructiOn
of piers and dams, to concentrate the current of the river, so as to give
it, with the assistance of the engine called the mud-turtle, power sufficient to remove the bars on which it may be directed, and to prevent
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public deposits; or avoiding them by a lateral canal; or a combination of both.
The survey and plan of Mr. Randall, made for this commission, were
put into the hands of Mr. Henry Butler, who had been engaged on the
Connecticut river, to form a plan of improvement. His report, wi.th
the maps to which his reference is made, (accompanying the commissioners' report,) shows the best means suggested to the commissio~ers
for deepenmg the channel of the river where necessary. After so statmg,
the commissioners then review the plans of Genet and Butler, and say:
"Canalling is the most sure and permanent, and in the present instan~e,
if the benefit to be derived from it is of such magnitude as to make 1ts
adoption advisable, the commissioners do not hesitate to recommend
the canal as the most efficient plan for improving the navigation of the
Hudson below Albany. Between Troy and Albany, the plan of Mr.
Butler is recommended as the most eligible at present, as, from the
experiment already made, it is ascertained to have pro~uced a ~~od
effect, having deepened the channel at least twenty-two mches, giVmg
it also a more regular curve, and rendering its passage more easy and
convenient.''
In regard to the damming system below Albany, the co~missioners
have not sufficient data from experience to calculate, with ::my certainty, ~'how far it would be effectual in deepening and k~epmg o:ren
a channel of the requisite depth, through all the obstructiOns which
now exist or may hereafter arise. If adopted, therefore, it rims~ b~ as
an experiment, to be continued or abandoned according to the mdications of its results."
The expense of Mr. Butler's plan above Albany, was_-- $46,874 72
66,868 76
The expense of Mr. Butler's plan below Albany, was--103,743 48
Mr. Genet's plan for a canal would cost .• _••• _____ ._

$727,716 00

No appropriation was made by the legislature to carry either of these
into effect, its only action being a resolution expressing its approbatiOn of the labors of the commission.
In April, 1822, the governor of the State of New York enclose~ to
the senat?rs and representatives in Congress resolutions of the legislature, callmg upon Congress to improve the navigation of the Hudson.
Mr. Van Buren presented the same in the Senate and advocated the
measure.
J.823.-~n the 20th June, .1823, Mr. Benjamin Wright, a gentleman of
emmence m the canal operations of the State of New York, wrote to l\tir.
Genet : " That the river in its present state is bad, I agree ; that the
attempts which are (as is said) about to be made to deepen the bar
below Albany, will an wer a valuable purpose, is, to say the least,
doubtful; at the same. time be~eving, as I do, that the pe manent and
eff ctual way. of makincr. a naviga.tion, will be to adopt your plan of a
cana~ to the r.IVer. B.ut 1t tak .. t1mc and many words to convince the
public f th 1r err r;:, m these kind of improvements. You have lived

pla~s
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in the country long enough to find out that every man in the commu:Jity is a first-rate engineer, (in his own opinion;) and, without ever
reflecting upon causes or effects, he makes up in his own mind a plan
adapted to the case, and once settled down in the full belief of his own
wisdom, be is tenacious to the last of his own schemes, and nothing but
dear-bought experience will ever drive him from his ground. Apply
these remarks to what you have seen acted over, by what was called
improvement in the Hudson, in forming wing dams the last twenty
years, and you will say that, at the time the plan of wing dams was
commenced, nothing which the wisest and most experienced man in
the community could have said would have driven them from that
plan; and applying what has been to what will be, I set down that a
±ew years more must be passed over, a few hundred thousand dollars
expended in the bed of the Hudson, before the time will arrive when
these self-made engineers will be cured of the mistaken plan of working
in the bed of that river."
1824.-In 1824 Governor Yates called the attention of the legislature
to the improvement of the navigation. He recommended an application
to Congress for authority to collect a transit duty to prosecute the improvement of the river by a lateral ship canal, if that system be judged
best. The governor's message was referred to a committee, and Mr.
Green, the chairman, reported that they believed the time had not
come to engage in any new project of such magnitude.
In February, 1824, Mr. Genet made an address to the legislature
and citizens of Albany. In it he proposed-first, to give a general
view of the nature anrl formation of the alluvions in the Hudson from
\Vaterford to New Baltimore, and the impracticability of their final removal by contraction or excavation. He first advances the hypothesis that
the county of New York, Long Island, and Staten Island, were formed
by and from the alluvion of the Hudson; that by various causes the
waters have subsided, and the alluvial formations are now made where
the ocean ceases to flow back-to wit, at Castleton, Albany, &c.
He says, the first attempt to improve the navigation of the Hudson
was by local excavation, and proved abortive. That the system of
contraction was then brought forward, both above and below Albany,
by contracting the current by wing dams, and procuring a corrosion and
dislodgement of the alluvial deposits; and again very large dams were
allowed for these contractions, and would have been continued, but for
the views he presel).ted to the legislature, as a commissioner of the
State, in 1820, with Clinton and Van Buren. That the surveys perfected
by the liberality of the legislature have procured the most perfect
hydraulic knowledge of the section of the HuJson, including the seat
of the ailu vi on; and we are now in possession of facts which evidently
show that the protection of the velocity excited by the best dams in
the river amounts to mere nullity, compared to the immense bulk of
derosits which. they ought to remove to procure a good sloop navigatwn, and which most accurate calculations have proved to exceed
sixteen millions of hogsheads. That the momentum acquired by the
action of these dams weakens as it progresses, and drops, at. the end
of its short career, the matter it had raised at the maximum of1ts force ,.
Part ii-20
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That longitudinal docks answer no better purpose, when by contraction they do not procure a force of corrosion, which, to be effective,
must be the result not of swiftness alone, but of the wejght of the falling water multiplied by its velocity, as 1~ is exemplified at th~ overslaugh, where the river, contracted more th<-m at any other place by an
extensive longitudinal dam, runs swiftly and has less power than at a
few other places where the river has more expansion, and at the same
time more fall. And, finally, that the collateral creeks, formed by the
river around several islands or alluvial deposits, are nearly all barred
at their entrance, and deprive the river of no particle of the body of her
own water, nor of any tributary stream. That we have learnt f~om
the same survey the fact which proves why the systems of contractwn,
corrosion, and excavation, have answered no useful purpose. That
overruling fact is, that from the deep waters below New Baltimore to
Albany, the average faH of the land does not exceed one and a half foot,
which explains why there is hardly any natural current; why the tidewaters, which are the only generators of what is taken for the current,
keep in distinct strata or layers under the descending waters from above,
and in their ascension ~ft there almost bodily upwards, though the upper
current continues to flow; why it is only at very low water, and where
the tide is entirely spent and withdrawn, that the natural current feebly
works on the bottom of the river, and opens sometimes a smal~ changeable and sinuous passage. He then cites objections, under SIX heads,
relating to health, rights of property, &c.; and in the sixth says, finally,
if the extravagant idea of cross dams was given up, and only long docks
of connexion resorted to, and if their miraculous operation wa·s to deepen,
by the acquired velocity of the stream, a flat bottom destitut~ of an efficient falL the glorious result of 1hat wonderful operation would be, that
unless the connecting and contracting docks were considerably p:otracted, the evil would only be transferred, and places now enJoymg
the privileges of deep waters would be deprived of that advant~gr.
The surveys, borings, and observations, made by order of the legisla~
ture, have proved that a uniform depth of twenty feet may be excav~te.(
on the whole line through the section in contemplation ; that the sml1s
loamy on top, and generally composed of clay at the bottom.
1825.-In 1825 a dredging machine was put in operation betwe~n
Troy and Albany, on Van Buren's bar. It commenced to excavate m
four fe~t water, and where Clinton's survey was made in 1831 th~re
were e1ght feet. The depth since the dredgjng was suspended (which
was confined to a narrow channel) had lessened by deposits brought
from the upper parts of the river. Washington bar, near Watervliet,
was a1so deepened by dredging about the same time.
182!) to 1 31.-The corporation of the city of Troy, finding it nbsolut~ly ~ecessary to resort to some means to secure a navjgation to
;their ctty, cau cd dredging to be made on the shoals in the river, and
expended, b tween 1 :!9 and 1 31, the sum of five thousand dollars
between Troy und Albany.
, The ubject t~us r . t .unt~l1 31, when an act of Congress auth~r
Jze.u the ~r t na~1~nal u~qUlry 1~ r ·lation to tbis navjgation. D e \¥1tt
Chnton, Jr., a. ciVil n 17m ·r? Wttb the aid of !vfessrs. Gco. W. Hughes
.an
harlcs
gn ·r,
1 ·tant civil ngineers, appointed under this
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act, made a survey, which, with a report from 1\'Ir. Clinton, was communicated to Congress on the 30th March, 1832. This survey is
minute, and doubtless reliable, serving a valuable purpose for reference, with the state of the river as shown by Randall, and subsequent
surveys to be noticed hereafter. Ticle tables were kept at Troy,
Albany, Castleton, and New Baltimore, noting the surface in the morning ; its rise above and below that plane was noted hourly to the end
of the day, thus establishing the rise and fall during the day's operation; and the soundings were afterwards reduced to the lowest waters
found in the register, and again to the lowest condition of the stream.
The soundings on his survey are the lowest of the spring and autumn
of 1831. He also gives the currents, which were ascertained by anchoring a boat , and let it swing with the tides, determining its direction by the compass, and its velocity by a sand-glass and line. The
currents he found to vary constantly with the floods ond ebbs. The bed
of the river between Waterford and Troy he found to be slate rock
covered with a thin coat of gravel. This survey, the best extant to
that date, was in seven sheets. The report referring th ereto was published as Doc. No. 189, House of Representatives, War Department,
22d Congress, 1st session. He describes the charactf'r of the channel
and its impediments, as indicated on each sheet of th_e survey ; various
interesting facts connected with the currents and tides; and gives the
following as the plan which he felt confidently assured would accomplish the improvement of the stream, viz: "To excavate straight channels in the direction of the current through the different shoals and bars,
of suffici~?t width and depth to accommodate the trade; to c:onstruct
parallel or single piers afterwards, whenever necessary to prevent the
spread of water in the low state of the river, and to confine it to one
channel, and to prevent too great velocity of current during floods; to
let the water pass over the works; to secure the channel ±rom being
injured by the wash from the shore and islands; to protect tbeir sides
wherever necessary by wharfing, or by loose masses of stone; to
place the soil excavated from the channels in the piers, or other sec ure
places, to prevent it being again carried down by the stream ; to have
a dredge always at command to remove any local obstructions after
the works are completed, and to secure them against the ice floods."
He then proceeds to give his reasons for some of the above views.
The total cost of improving the river from 'Vaterford to th e end of
Clinton's survey near New Baltimore, he gives as $221,504.
1834.-The result of this survey and report of Mr. Clinton seems to
have been the basis upon which Congress legislated on the 30th of
June, 1834, appropriating the sum of $70,000. The expenditure of this
sum was assigned to Captain Andre w Talcott, of the corps of engineers. The difficulties of deciding upon so intricate a problem as this
section of the Hudson river presents, appear to have presented themselves with great force to the mind of this officer, (than whom very
few if any were better qualified to investigate the subject,) ancl such
as to induce him to ask the counsel and aqvice of a special board. of
officers of the corps of engineers. Such a board was ordered, .consJsting of Colonels Totten and Thayer, with Captain Talcott assocratecl as
the local engineer, and convened in November, 1834.

308

S. Doc. I

To this report particular attention should be given, as 1t IS more
comprehensive and more fully investigates the subject than any previously referred to. It was printed as Doc. No. 2 of the first session
of the 24th Congress, House of Representatives pp. 139 to 158.
After examjning the project of canals of various capacities, as a substitute fbr the river navigation, this board concluded that the cost of
such a system, of a size to provide tor all the commerce which at that
date could he foreseen, would amount to $2,174,640, which does not
include the cost of any improvement of the river above Albany, where
a canal project was inapplicable. It then considers the improvements
to be made in the bed of the river below Albany.
Section 32 gives the principle upon which the depth of water was
to be oLtained and regulated-to wit, greater or less contraction of the
width, to obtain a corroding action from the freshets to give the required depth.
Section 34 implies the necessity of these freshets being regulated by
dikes some feet above ordinary flood-tide level; and in section. 35 ~t
more particularly defines that it is the flood (freshet?) upon wh1ch It
relies, but not all the flood, for several reasons; and then gives the
reasons.
Then, in section 40, it investigates the expediency and propriety. of
making use of the freshet's corroding influence and power in deepemng:
the channel, thus throwing the matter removed into the lower part~ of
the river, and at the same time conclude that the ebb and flood-tide
action are of such slight influence as not to be considered.
In section 44 the board says, we may presume that the tran~ported
matter, instead of composing a stratum of several feet in thickness, put
below 1he termination of the artificial works, will spread in a thin layer
over many miles in len~th ; and in section 48 it says, it would ~.ppear
from the above statement (referring to a calculation of quantltles ?f
matter in sections 46 and 47) that the quantity of 2,000,000 c~1l:nc
y ards might be left to the disposal of the floods, with the probal?1hty
that no harm would result therefi"om to the lower portion of the nver;
and of course the probabihty would be the greater with the lesser
quantity of 1,000,000 cubic yards.
In section 49, however, the board considers it prudent to resort. to
dre?ging to attain the necessary increased depth, leaving the corrosive
action of the floods restrained by dikes to preserve the requisite dep~h ;
and then proceeds to describe the works to be constructed for the Improvement of the river navigation. The dikes proposed by the board
were to be 9 feet 8 inches, Hncl 7 feet above lowest water in the several
localities named; and, i.n conclusion, recommend that the attempt to improve the navioation of the Hudson be confined to the bed ofthe riverr
and that the cost thereof may be, for the most spacious and convenient
arnmaement, . 19,624.
. 1 35 to 1839.-Tbe y tern devised by this board was being carried
mto effect, with modifications recommended from time to time by the
local ei?gineer, und r ~h . ~pcrintf'ndence of Captain Henry Brewerton of the corp ~ f ugm er , with appropriations of Congress
: n ountin .to ·37 ,0 . during th y ars 1 35-'36-'37-'3 and '39,
~ th c·pnng f wln ·h latt r year the operations were suspended
1
c n:: (1uenc ot a change of p licy i.n the national councils on the
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subject of internal improvement. The labor was bestowed on the
river between Troy and Van Wies' point, and consisted in the erection
of longitudinal dikes, some transverse dams, and excavations from the
bed of the river with steam-dredging machines.
The dikes and dams were not made as desig·nated bv the board of
engineers, of timber filled in with stone, &c., b~t of sand, with the superior portion paved with stone; and it would appear that the corroding action of the freshets was brought about to a very great degreewhether designedly or otherwise is not known-instead of the prudential plan of gaining the depths by dredging, as recommended by the
board, (p. 16.)
During Captain Brewerton's superintendence of these operations he
r.nade a survey of the river from Troy to Van Wies' point, which is
highly valuable for reference at this date, to compare with the previous
and subsequent surveys, showing the state of the navigable channel,
and as a connected map covering this distance, is probably the most
reliable and accurate trace of the water-lines of any survey to this
date, (1853.)
The reports of Captain Brewerton, from year to year, published
with the documents from the Engineer department accompanying the
President's messages, explain all that was done on the river under his
superintendence, and altogether greater in extent and effects than all
previous operations combined.
After the abandonment of the works by the general government, in
1839, the citizens of Albany felt their interests so much at stake in the
existence of the obstructions in the river below their city, that they
raised, by subscription, and applied $1,500, in 1840, to excavate the
channel through Castleton shoal.
1843.-The works, being suspended, were then transferred to the
charge of the chief of the Topographical bureau, who, in 1843, considered it important, with a view to the resumption of the work, to cause
a complete and minute survey of the river to be made from the dam
above Troy to a point about one mae below New Baltimore. This
survey was made by Captain Hugh€s, of the topographical engineers,
who accompanied it with a report upon the condition of the river, upon
the artificial works which had been erected to improve its bed, and
upon the effects which they had produced, and also a review in detail
of the plans which had been designed for the removal of the obstructions to the navigation. This report is dated 30th November, 1843,
and is printed in House Doc. No. 53, 1st session, 28th Congress. It,
with the previous surveys, is very important for reference at this time,
in comparison with the other well-authenticated surveys of the same
portion of the river, and particularly so, as giving the results of the
changes caused by the works constructed under the superintendence of
Captain Brewerton. It is the most reliable and minute survey of this
extended section of the river to its date.
1845.-The sum of $4,000 was expended by the corporation of
Albany, including sums subscribed by citizens of Albany and Troy, in
excavating the serious obstructions to navigation tbrough shoals at
Castleton and Cuyler's bar.
1851.-A steam-dredging machine had been purchased by the cor-
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poration of Troy, to be ready at any time to remove the shoals so frequently forming in the channel between Troy and Albany. The welfare of Troy required that some watchful care and attention should be
uninteruptedlJ: bestowed upon this navigation; and the fi:equent use of
a steam-dredgmg machine, to excavate a channel through the shoals,
was the system and expedient resorted to by parties living in the
vicinity directly interested in the result, not only as to the success, bu.t
also as regards the cost and useful result. The charge of this apparatus was put in the hands of 1\'Ir. Smiley, who makes his home in a
great measure on board the machine-vessel-has it always in order for
the moment necessity calls for its use, and by whose energy in its application Troy has continued to secure to herself a navigation which
otherwise she could not have had. This is a useful lesson of exper~ence in _our_ future application of funds for the improvement of this
nver nav1gatwn.
During the spring and early part of the navigable season of 1851,
this steam-dredging machine excavated large quantities of sand from
the chan?el way, through Fish-house bar, along Seaver's island, and between F1sh-house and Round shoals.
1852.-The evils of navigation not only continued to exis~ with the
opening of the commercial season, but were of increased magmtude, and
were more embarrassing in consequence of the immense increase of the
trade passing over and through this intricate section of the riv~r. T?e
corporation of Troy was necessitated to use increased exertwns w1th
the steam-dredging machine, under Mr. Smiley, to remove and deepen
the shoals down to Albany. He excavated 25,000 cubic yards of sand
from a shoal at the head of Van Buren's island, 18,000 cubic yards
from Washington bar, and afterwards spent some time in improving
Kellogg's shoal, Covell's folly, Washington bar, and Round shoal.
Below Albany I could learn of nothing being done since 1845. The
evils, however, continued to increase, and Castleton and Cuyler's bars
became so shoal as to call for immediate and prompt ac1ion. Such
of the citizens of Albany and Troy as were engaged in the river ~rade,
together with others of New York, subscribed $4,000 in the spnng of
~his year to excavate Castleton and Cuyler's bars. So great was the
mcrease of Castleton bar, that this sum would not suffice to open the
na_vigation. The legislature of the State, being then in session, appropnated $10,000 to be applied to Castleton bar.
The State engineer, Mr. :McAlpin, caused 45,636 cubic yards to be
excavated from the Castleton b!Jr between the 26th of May and 17th
July, and 16,972 cubic yards fi·om Cuyler's bar between the 19th ~f
July an.d 21st of August, at an expenditure of $13, 000 nearly. This
expenchtur~ sufficed to render the channel navigable throughout the
year, affordmg great temporary r lief and facility to the commerce _and
trade o~ ~lbany a_n~l Troy, and the_ widespread nnd exten~ed pGrtwns
of our 'Cmon recelVma and forwardmg supplies through th1s route.
" In ~u9ust, 1 "?2, 0nfrres.-· uppropriated the sum of . '50,000. for
ccmtmuma the Improvement of the naviaation of the Hudson nver
above an below Albany, and not above T~oy.
1 the l;Jth of
ctoh r, Mnjor Delafield received instruction from
eli ·f .ngi1 eer t proceed to an examination of this subject, and pre1
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pare a pr~ject for continuing the operations within the meaning of the
act of appropriation, together with a plan of administration, or mode of
conducting and supervising the operations on these improvements. He
proceeded on the 14th of October, and commenced at Albany to col:..
lect information, and to survey the river to ascertain its existing state
and condition. He found that the State engineer, Mr. McAlpin, had,
with the assistance of Mr. Octave Blanc, made a minute survey of Cuyler and Castleton bars, to enable them to apply the State appropriation.:; advantageously. After having finished that survey, they made, in
behalf of individuals of Albany, a general survey of the river from Albany to Four-mile point, near Hudson, with a view to a canal project
along the western bank of the river. Having obtained the loan of the
original field-notes and rough drafts of these surveys, they \:vrere made the
commencement and basis of an extended survey and compiled map
from Troy to Four-mile point; the par! between Troy and Albany being a resurvey, under 1\tlajor Delafield's directions. For this particular
purpose, numerous soundings and additional points were ascertained
and added to the information obtained by Mr. McAlpin and :Mr. Blanc,
which, with the surveys of the cities of Albany and Troy, by their respective city surveyors, and the surveys of Hughes, Clinton, and Brewerton, have all been used in the compilation of the shore lines of the map
accompanying this memoir, and compiled expressly therefor.
The entire soundings are reduced to the same plane of reference, and
particularly noted on the map; they were all made, and show the ~tate
of the river, after the subsidence of the freshets in 1852, and before the
freshets in the fall of 1852 had produced any effect, the whole having
been finished before the middle of December.
The shore lines of the accompanying map were at first, and generally
throughout its whole extent, on one bank of the river or other, determined by compass courses and chained distances, points on the opposite
sides of the islands and main being established by intersections of compass courses. It being considered important to establish, with more
certainty and precision, the general direction of the several reaches or
bends of the river between Troy and New Baltimore, a succession of
directrices were determined by measuring the angles they mutually
sub tended with each other with a good theodolite; and when plotting
the map, the compass survey was verified accordingly. Lieutenant
Prime, of the corps of engineers, was in the field during the most of
the survey, assisted by 1\Iessrs. Coleman, McKercher, and Hageboom.
Comparative state cftht channel from 1819 to 1853.

Having gjven an historical account of the various efforts to improve
the navigatjon of the Hudson river, with the views and opinions ofthe
engineers who have written on this su~ject, and their respective plans, I
now proceed to give a comparative state of the navigable channel and
shoals, as deduced from the surveys of 1819, 1831, .1838, 1843, and
1852, showing the changes that have taken place. betw.een the dates ot
these surveys. These are facts from whjch we must wfer how much
of the change, be it improvement or otherwise, is due to the artificial
works executed in conformity with the adopted systems, anJ how much
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is due to the remaining natural source of evil, not yet attempted to be
controlled for want of means to complete the projects; whether or not
such means are calculated to overcome the cause, and whether any
other measures can be adopted more effectually to produce the desired
result.
Jf'"ashington bar or shoal.
1819.-4-2- feet only could be carried over this bar in 1819; on a distance of 330 feet there was from 4-2- to 5 feet water; and on 726 feet
from 4~ to 6 feet. The channel crossed from the west to the east shore,
making an acute angle (about 60°) with the direction of the river.
1831.-4-2- feet only could be carried over-with 4-2- to 5 feet on a distance of only 120 feet, above and below which it is from 9 to 12 feet,
having washed away since 1819.
1838.-8 feet can now be carried over this bar, and the channel crosses
the river from west to the east shore at an angle of about 45°.
1843.-8 feet 7 inches can now be carried over, and on the shoal
distances above there is nearly 9-2- teet water. The dike from Port
Schuyler has been constructed long enough to have produced its results.
1852.-6 feet 8 inches only can at this time be carried over this bar.
The shoalest point is nearly opposite the cut (enlarged by a breach) at
Port Schuyler. This depth is continued on a distance of 600 feet,
·and above the cut the greatest depth for about 800 feet is from 7 to 8
feet.

Van Buren's bar.
1819.-4 feet water only can be carried over this shoal; on a distance of 1,848 feet, the water was from 4 to 5 feet deep. Two transverse dams had been made to improve this bar.
1831.-5 feet 7 inches can now be carried over this bar.
1838.-6 feet 1 inch can now be carried over. There is now 14
feet in a hole opposite the old dike, and in a line thence with the creek
on the opposite shore. The channel is straight, and parallel with the
dike constructed by Captain Brewerton, and runs nearest the western
shore.
1843.-8 feet is now the depth on this bar, and on the 1.848 teet of
shoal water of 1819 there is at this time from 8 to 11 feet water. The
channel continues straight and parallel with the dike, as also nearest
the western shore.
1852.-6 feet 9 inches only can at this time be carried over this bar,
and on the shoal-water limits of 1819 there is now from 6 feet 9 inche"'
to 8 feet.

Covell's shoals
1 l9.-4 feet water only on this shoal at this <late. On a cli:;tance
of 264 feet there is from 4 to 5 feet. The channel is crooked, and
t nds over towards the ast hor .
1 31.-9 fc t 4 in h
an now be carried over these shoals. The
ntir di tan · of 2
fi et, on which there was from 4 to 5 feet in
1 1. , i;- now deepen
to_ l L f ct and upwards.
1 3 .-7 fe t 2 jnch s 1 now the d pth on the"e shoals, and from 7
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feet 2 inches to 8 feet over the shoal Jistrict of previous dates. The
channel is about midway between the shores.
1843.-8 feet 2 inches can now be carried over these shoals, and
from 8 feet to 9 feet 5 inches on the shoal district of previous years.
The deepest water is now in a crooked channel, and is tending towards
the east shore.
1852.-6 feet 6 inches can only be carried over at this time, and
from 62- to 7~ feet only on a distance of 800 feet.

Round shoals.
1819.-3 feet is the best water that can be taken over these shoals
at this date. On a distance of 2,396 feet there is from 4 to 5 feet ; on
a short distance only it is limited to 3 feet, in one spot 5~ feet, and in
one other 6 feet 3 inches within the above distance.
1831.-3 feet 10 inches can now be carried over these shoals, and
on the shoal district of 1819 there is now from 3 feet 10 inches to 13
feet 7 inches water in the channel.
1838.-6 feet can now be carried over the shoals, with 9 feet at the
head and 7 at the foot of them, varying from 6 to 9 feet. The channel
is midway at the upper end, tending to the western shore at the foot of
the shoals. ·
1843.-8 feet 8 inches can uow be carried over the shoals, and from
8 feet 8 inches to 10 feet 3 inches on the shoal district of 2,39G feet of
1819. The channel is midway at the upper end, tending towards the
west side at the foot.
1852.-5 feet 9 inches only can at this time be carried over the
shoals, and 5 feet 9 inches to 9 feet 7 inches on the shoal district ·of
previous years, the greatest depth (9 feet 7 inches) being found in a
hole only.
Fish-house shoals.

1819.--4 fe et water can be carried over, and 4 to 6 feet is found on
a djstance of 2,500 feet.
1831.-4 feet 4 inches water can be carried over, and 4 feet 4 inches
to 6 feet is found on a distance of 2,500 feet.
1838.-5 feet 8 inches water can be carried over, and 5 feet 8 inches
to 7 feet is found on a distance of 2,500 feet.
1843.-7 feet 7 inches water can be carried over, and 7 feet 7 inches
to 9 feet 5 inches is found on a distance of 2,500 feet.
1852.-6 feet 8 inches water can be carried over, and 6 feet 8 inches
to 8 feet 5 inches is found on a distance of 2,500 feet.
J(dlogg's shoals.

1819.-4 feet water can be carried over, and 4 feet to 6 feet is found
on a distance of 1,600 feet.
1831.-7 feet 7 inches water can be carried over, and 7 feet 7 inches
to 12 feet is found on _a distance of 1,600 feet.

314

S. Doc. 1.

1838.-6 feet 6 inches water can be carried over, and 6 feet 6 inches
to 8 feet is found on a distance of 1,600 feet.
1843.-7 feet 2 inches water can be carried oYer, and 7 feet 2 inches
to 9 feet 7 inches is found on adistance of 1,600 feet.
1852.-6 feet 5 inches water can be carried over, and 6 feet 5 inches
to 9 feet is found on a distance of 1,600 feet.
Patroon's Lower island and Bath crossover.

1819.-6-2- feet water was found opposite the upper dock at Bath
shoaling, northwards to 3 feet 8 inches; 5 feet on the cross, with from
5 to 6 feet on a distance of 600 feet.
1831.-1 1~ feet is now found opposite the dock at Bath; 9 feet 6
inches can be carried over the Crossover shoal.
1838.-9 feet 2 inches only is now found along the upper dock at
Bath, the channel running down that shore, and thence setting across
to the Albany side, down which it runs, with from 12 to 16 feet, to the
lower ehcl of the canal basin.
- - . - 5 feet water was now found on the line of the Bath ferry.
- - . - 7 feet 4 inches only could now be carried over the Crossover
shoal, which sounding was midway between Bath and Albany.
1843.-12 feet 2 inches water is now found along the upper dock at
Bath, the channel running down that shore with 12. feet 6 inche~ to the
lower dock, and thence across on the ferry-line w1th 7 feet 6 mches.
The 5-foot shoal has disappeared, and become deeper, but the 12-foot
hole betw een it and the end of Patroon's island has filled up to 6 fe~t.
The deep channel had worked lower down than in 1838. ~long m
front of the docks at Albany, 13, 17, 15, and 11 feet water ex1sted. at
this date, to the lower end of the canal basin ; the channel settmg
across thence to Greenbush much the same as in 1838.
1852.-There is now 11 feet water opposite the docks at Bath, and
6 feet 7 inches water only can be found on the crossover.
o~tyler.f) s

bar.

1819.-4 feet water only could be carried over this bar at this date,
and on a distance of 2,250 feet there was from 4 feet to 5 feet 5 inches
water.
1831.-6 feet is now found over this bar,· and on a distance of 1,600
feet there is from 6 feet to 7 feet 11 inches, having materially deepened
since 1819. The channel is now along the east shore, setting across
thence to Bogart's island from opposite the swash end of Small island.
1838. -7 feet 11 inches can now be carrieJ over this bar, and from
7 feet 1 inch to 8 fe t on the shoal district of 1819. The deepest
channel now keeps along the east shore from Greenbush, setting close
in to Duow's point; from thence it sets across the west shore, striking
the ~ead of .and undcrmini':la the longitudinal dike at Boaart's i land,
makma a wtde ho .l oppo:1tc the centre of the first dike below Albany. ·
1 40.-7 feet 5 1nchc~ w· tor can now be carried over this shoal, and
from 7 feet 5 inch to feet over th shoal district of 1819. The 8-foot
curve is not found quite so high up the river as in 1838. The channel
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keeps along the east shore from Greenbush, setting close in to Duow's
point; fi·om whence it sets across to the west shore, coming nearest
opposite the head of dam at Bogart's island, being changed since 1838,
and become more midway of the river.
1852.-7 feet 7 inches can now be carried qver this shoal, and from
7 feet 7 inches to 10 feet is fimnd on the shoal district of 1,500 feet in
1831, the channel setting much the same as in previous years, very narrow, though gradually increasing in depth. The 7 feet 7 inches of this
year is the result of dredging by steam-machine. (See historical
sketch for the year 1852.)
Greenbush.

1819.-12 to 17 feet water is found in front of and parallel with the
docks of Greenbush at this date.
1831.-12 to 25 feet water is now found, where in 1819 was 12 to
17 feet.
1838.-15 to 19 feet water is now found, where in 1819 was 12 to
17, and in 1831 was 12 to 25 feet.
1843.-27 to 13 feet 9 inches water is now found, where in 1819 was
12 to 17 feet, showing a considerable action in the freshet power.
1852.-15 to 26 feet 3 inches water is now found, where in 1819 was
12 to 17 feet; always preserving deep water, but varying materially, _
showing the action of the freshets to be very variable.
Oversla~tgft

bar.

1819.-5 feet can be carried over this bar. The channel sets short
across from east to west shore.
1831.-6 feet 1 inch is now found jn the channel-way over this bar,
which sets all along the west shore; and now the bar is found some distance lower down the river, and near the end of Beacon island.
1838.-7 feet 4 inches water can now be carried over the bar. The
deep water along the east sh0re, shown in previous surveys, is reduced
from 12 and 14 feet to 8 feet.
1843.-10 feet 2 inches water can now be carried over this section
of the river, the channel being along Beacon island or west shore.
1852.-9 feet 4 inches water is now found over this section of the
river, the eastern side of the river being now greatly filled up.
Van rflies' dam or pier.

· 1819.-10 feet water exists at the end of this pier. The channel
between the end of the dam and Austin's rock varies from 9 feet 3
inch es to 10 feet 7 inches.
1831.-8 feet 2 inches water only is now found, and just at the end
of the dam. The channel deepens from the dam down to just above
Austin's rock from 8 feet 2 inches to 13 feet 6 inches; from the dam
upwards it shoals to 7 feet 6 inches, and on a line across from end of
dam westward, from 8 feet 2 inches to 9 feet 2 inches.
1838.-10 feet 6 inches water is now found in this locality, in the
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channel, nearly about' central between end of dam and western side,
varying from 7 feet to 10 feet 6 inches across.
1843.-10 feet 2 inches water is now found in this channel, which
at this time is near the dike, on the western shore, varying across from
8 feet to 10 feet 2 inches. There is still, at this date, less water in this
contracted section than above and below it.
1852.-8 feet 9 inches water is th8 deepest that can now be carried
through this section. The channel is nearest the dike on the western
side, and it still continues deeper water, both above and below this
contracted section, made so by artificial works on each side.

Austin's rock. 1819.-12 feet 3 inches can be carried by this rock on the west, with
deep water increasing to 20 feet at Van Wies' point. The depth on
the eastern side of the rock is not given in the survey of this date.
1831.-13 feet 11 inches to 15 feet 11 inches is now found across the
channel, from the rock west. The deepest channel tends herefrom to
Van Wies' point; 9 feeL can be carried through the channel east of the
rock.
1838.-8 feet 6 inches water is all that can now be carried through
this contracted channel west of the rock, having filled since 1831 from
4 to 7 feet; 7.24 can be carried through the channel east of the rock.
The deep water still tends towards Van Wies' point.
.
1843.-11 feet 6 inches can now be carried through on the west s1de,
where it is now deeper than anywhere above. On the eastern ~ide of
the rock a wide and deep channel has been cut out, with 10 feet 7 mches
water through it. The deepest water still tending towards Van Wies'
pcint.
.
1852.-9 feet 5 inches is now the deepest water that can be earned
through west of the rock, the channel having again filled. The eastern
channel now admits of 7 feet being carried through; both eastern and
western channels having filled since 1843. The power of the freshets
has been very variable at this locality,

Van Wies' point.
~819.-20 feet is the deepest water in the channel opposite this point,
wh1ch continues the same up and Jown the river some distance.
~831.-27 feet is the deepest water now found, directly opposite the
p_omt and about one-quarter of the width of the river from the western
shore. It shoals from this depth, both up and down the river.
1_838.-24 feet 8 inches is now the deepest water, and in a: hole opposite the clock at thi point and close along the west side, inclininCY
thence to the east. The depth decreases rapidly up stream to 9 feet,
and to 16 feet below.
1 43:-22 feet i~ches is t~c deepest water now found, but it _ex~cnc~, h1gher up the nver than m 1 3 , and close along the west s1de,
mclming th nee t the east.
1 52.-22 £ ct 1 inch 1- the d?I th now found off this point; it is in
a holr·, but more extende an h1gh r up the river than formerly. The
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channel runs across to the eastern shore and decreases below to 14
feet 3 inches, and rapidly to 9 feet 7 inches at Austin's rock. Here
again the corroding power of the freshet is very variable. We have
now got in a section of the river where no attempt was made to improve
the navigation with the appropriations fi-om 1835 to 1839.
Castleton and JiVinnies' pier.

1819.-It would seem that a shoal existed previous to 1819 about
2,500 feet above the upper dock at Castleton, that induced the commissioners to construct this very extended and projecting jettee. In
1819 the force of the flood tide set up along Cow island, with a corroding power to give a channel of 11 feet 3 inches, terminating near the
foot of Smith's or Campbell's island with 9 feet 6 inches. The current or
freshets and ebb tide down on the western shore to about the foot of the
same island, with a corroding power giving seven feet in depth, leaving
a crossover bar with from 4 feet 8 inches to 5 feet 7 inches depth of
water between the channels, and entirely north ofWinnies' pier. Below
the end of the pier, and from near Smith's island down to the }ower
end of the village of Castleton, was nowhere less than 10 feet water
in the channel. The shoal at this date was entirely above and north
of Winnies' pier. No bar existed at Castleton at this date .
. 1831.-The flood tide corroding power ceased to set above Winnies'
pier; the channel along Cow island, to the foot of Smith's island, being
now reduced to a shoal, with irregular soundings. But the crossover
in 1819 has deepened to give 9 feet water, where in 1819 was fi-om 4
feet 8 inches to 5 feet 7 inches water; and this increased depth continues down to below the village of Castleton, with not less than 12 feet
2 inches water, extending, with even greater depth, down to the south
end of Scammerhorn's island. No bar existed at Castleton at this date;
on. the contrary, a free, unobstructed, deep navigation was found in
this section of the river .
. 1835.-Captain Brewerton's map does not _extend so low _down t?e
nver, and hence we have no infor:mation at this date. But, m tbe historical sketch, we find Castleton shoals existing as a serious impediment in 1840, soon after suspending work on the dikes and dams
above. Now, for the first time, do we hear ofthis shoal.
1843.-At this date, the corroding power of the freshets and e bb tide
has entirely conquered the influence of the flood tide, and has cut a
deep channel over the shoal along the foot of Smith's island, thence
along Cow island, losing itself with the power of the freshets just below the foot of the dam, (Winnies' .) There is now less than 10 feet
water in the channel, over the shoal of 3 to 7 feet in 1831. The corroding power of the flood tide now acts to form a channel, encliug with
8_ feet, a little north of the upper dock at Castleton, from whence i_t contmues to shoal upwards. The 8-foot curve from above now termmates
just below the foot of the dam. Between these two curves is now found
8 feet 2 inches water on a distance of 1,000 feet, where in 1831 there
was from 13 to 16 feet water.
1852.-Castleton bar is now known as one of the worst on the river.
7 feet 7 inches can be carried over at this time, after being excavated

318

S. Doc. I.

during the early part of the season, as stated in the historical sketch,
.
page 21, at a cost of about $13,000.
The cha.imel now increases from 7 feet 7 inches, up the river, to 18
feet, at the south end of Campbell's island, with 13 feet off Winnies'
pier; and increases to 11 feet below, opposite the lower dock at Castleton.
The distance of 1,000 ·feet, which in 1831 was covered with 13 feet
11 inches to 16 feet, is, in 1843, filled up to 8 feet 2 inches, and is at
this perioJ, 1852, only 7 feet 7 inches to 9 feet.
About this section of the river the influence and benefits of the tide
·wave in a great degree cease, and but for its rise just at Castleton
the navigation would be vastly more interrupted. The tide wave here
is about one-half of the rise at New York; yet at Albany, only seven
miles higher up the river, it swells only one-third. This loss of the rise
of the tidal wave can only be understood as arising from the throttling or
choking of the river by the numerous transverse dams and along-shore
obstructions, with their consequent formations. When the river most
needs this source of supply, to wit, in the absence of freshets, then the
obstructions of art tend most powerfully to arrest its progress and
swell up the river.
Head of Schodack channel.

1819.-41- feet only could be carried over this crossover bar, at this
pe.riod. The channel deepened suddenly below to 22 feet, and de·
creased above to 10~ feet water.
1831.-10 feet is now found in this channel just above the head of
Schodack island, from whence it deepens to 16 teet below, and to 13
feet above. The crossover between 10 feet curves above, and below
Is very narow.
1843.-8 feet 7 inches water now exists, and becomes a bar about
mid-river; deepening from thenee downwards to 15 and 20 feet, and
up the river to 14 and 15 feet water.
1852.-6~ feet is all the water that can now be carried over this bar.
From it the channel deepens below to 18 feet, and above to 13 and 15
feet water. The bar has now become more extend ed, and the deep
water has changed its position, the channel now turning suddenly to
the west shore.
Nine-mile tree, Sclwdack island.
181~.-No impediment existed at this date. A wide and deep chann~l ex1sted some distance above and below this point, with from 19 feet

7 mches to 22 feet water opposite the tree on Schodack island.
1831.-No impediment or trace of a shoal existed at this elate. The
cha~n lis now wide, and ~ feet 7 inches deep; 16 feet being freely
earned to the heaJ of the 1 land, and 26 fe et 11 inches opposite the
tree, deepening to 31 feet 1 elow.
1 3 .-At this elate w have no information.
_1 43.- trace of _a h
is for_ming at this time, being from 15 feet
6 mches t 19 fc t 7 mches opposlte the tree, where in 1 31 there were
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26 feet 11 inches. The channel still deepens below, but only to 20 and
25 feet, where in 1831 were 31 feet; and above it deepens to 19 feet,
and then shoals to 17 feet, 15 feet, and 8 feet 7 inches. Great bodies
of sand must have come from above to fill this valley.
1852.-18 feet 6 inches water is now found opposite the tree, but the
channel has shifted and is more on the western shore. From opposite
the tree it now decreases to 6 feet 5 inches above, and increases slightly
below to 1~ feet. There is at this date an extended bar, extending up
to the head of the isl and, upon which is only 6 feet 5 inches water. A
continued increase of matter, and to a very great extent, shows itself
in this section of the river. The corroding power of the flood tide has
apparently \Yorked a deep channel along the west shore, wl~re its influ ence is lost, the same power from the freshets and ebb ceasing before
uniting their influences.

Mull's platt.
1819.-7 to 10i~ feet was the depth on a crossover bar at this
place in 1819. The corroding power of the ebb tide and freshets comes
down the east shore with 24 to 14~ feet, and that of the flood, setting
up the west shore, with 11 to 24 feet water; leaving between them
this crossover bar of 7 to 1Otr feet.
18 31.-10~ feet water is now found on the crossover near the foot
of Shad island.
1843.-9 ~ feet water is now found on this crossover, but it is 1,500
feet lower down th~ river than in 1831.
1852.-9 ~ feet water still exists on this crossover, and is in about
the same position as in 1843. The channel is, however, much V\~ider.

Coeyman' s bar and crossover.
1819 -4~ to 5 feet water only can be carried in the channel over
this crossover bar. The channel keeps the west shore, with from 10
to 17 feet water, down to the foot of Mull's platt. From below it passes
east of Barren island, thence up parallel with Coeyman's docks, tending to unite with the channel from above in a straight course, separated
by this crossover bar of 4~· to 5 feet water. Along the shore of Mull's
platt is a false channel, or deep extended hole, with 10 ~ to 22~ feet
water.
1831.-10 feet 11 inches water can now be carried over this bar.
, The deep false channel along Mull's platt still exists, but is separated
hom the main cbannel by a dry sand-bar. Tbe chc:mnel run s about as
in 1819, but Coeyman's bar has filled up considerably, having now in
places but 1 foot 11 ·inches and 2 feet 11 inches water upon it.
1843.-12 feet can be cnrried tbrough this channel and crossover
bar. The direction of the channel is much changed from above; it is
~ow thrown across the river ~early at a right angle to the head ~f Mull's
Islands, and thence back agmn to the west shore at Coeyman s docks,
in the curve forming or bounding Coeyman's bar, which is now much
extended, though with more water upon it than in 1831, the shoal's
point being 3 feet deep.
1852.-7 feet 2 inches is all that can now be found on the upper cross-
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over, and 9 feet 8 inches IS all that can now be found on the lower
crossover.
The deep water now extends down the west shore to opposite the
end of Mull's platt, with fi·om 14 to 20 feet water. There it suddenly
crosses to the eastward, forming a crossover bar of 500 to 700 feet
wide, with only 7 feet 2 inches water; then it continues down the eastern side to the north end of :Mu1l's islands, when it again crosses suddenly to the western shore over a second crossover bar of 9 feet 8 inches
water, and then hom the lower Coeyman's dock again inclines to the
eastward, passing with deep water between Barren and Mull's islands.
An extended surface north of the upper dock at Coeyman's is now
bare at l w water, which in 1819 had 16 feet water upon it; in 1843,
3 feet; and in 1852, none.
Barren island.
1819.-14 feet 7 inches to 232- feet water was found in this channel
in 1819.
1831.-18 feet 4 inches to 27 feet 8 inch es water is now found in this
channel. There is an effort making by the corroding power of the
freshet with the ebb tide to force a channel through west of Barren
island, and as far down as the south end of the island may be carried
from 12 feet 7 inches to 6 feet 6 inches water. This channel loses itself
in very shoal water. The flood is set entirely to the eastward, little if
any passing through this western channel. Coeyman's docks hav~ not
been without great injury to the navigation in this part of the nver.
Such projections must iqjure any river navigation having a movable bed
and shores.
1843.-17 to 22 feet is now found in the eastern channel. There is
an effort from the corroding power of freshet and ebb, as well as that
of the flood tide, to force a channel west of Barren island. Both Coeyman's and New Baltimore docks appear to have forced the channel to
the eastward of Barren island. This island being rock is unchangeable,
but the eastern side of the channel has and must continue to cut away.
1852.-8 feet only can now be carried through this channel. A crossover bar appear now to be forming from the south end of Barren island
to the south end of Mull's islands, on which this limited depth of 8 feet
only is found, where, in 1843, 10 to 12 was found, and in 1831, 13 to 17
was found.

Beacon, or T en-Eyck's island, near and above New Baltimore.
18~9.-:-1,65~ feet was the length, and 410 feet the extreme wi~th
of thi" Island m 1819. The chrmnel was west of the island, with
from 1G to 22 feet water, passing between the head of the island
and a shoal to the west, dry at low water. West of this dry shoal was
another channel of 10 to 12 feet. Both the eastern and weste1n channf'l appe.ar to have been the efforts by corrosion of the flood tide, and
termmatmg below crd n's or )lull's islands.
1 31.-1,200 feet was the len£rth and 150 feet the extreme width
of thi island in 1 · 1. An ea ~tern and western channel still exist
with 14 feet water through them, being less than in 1819; throuah the
western one a new channel now exi ts, passing east of the island,
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through which 14 feet can be carried; no bare shoal is now found at
low water, and in general this section of the river has deepened.
1843.-875 feet was the length and 210 feet the extreme width of
this island in 1843. The deepest channel is now east of the island,
through which 14~ feet can be carried. The middle channel has now
disappeared, being filled up. The most westerly one has but 10 feet 4
inches water through it, joining and passing Coeyman's overslaugh with
11 feet 8 inches water.
1852.-260 feet is now all that is left in length and 100 feet in width
of this island , which was 875 in length, and 210 in width in 1843;
1,200 in length, and 150 in width in J 831; 1,650 in length and 410 in
width in 1819.
The main channel is now (1852) very narrow, ancl east of the island,
with 14 feet 3 inches through it, diminishing thence to 9 feet at Coeyman's overslaugh. There is no longer any western channel. This section of the river has filled up greatly and rapidly since the operations
of 1835 to 1839.
Causes oftlw existing obstructions in the navigation oftlze Hudson river.

This branch of the subject we consider of the greatest importance.
Upon the real and true causes producing the difficulties being ascertained and understood, can we hope to apply a proper remedy.
It would appear to have been the opinion of those who have heretofore written upon this river navigation, that the great cause producing
the difficulties in the navigation was the deposit, in the slack-water sections of the river between Troy and Castleton, of the earthy matter
brought down the Hudson and Mohawk from above the State dam near
Troy of the one, and the Cohoes falls of the other.
The result of our investigations has satisfied us of the existence of
several causes, sep<:trate and distinct at times, then combining their
influences and powers, and all of them exceedingly irregular in both
cause and effect, beyond our power to calculate, and exceedingly
variable in their duration.
We believe these causes to be the ebb tide, the flood tide, the
periodical freshests, ice, steamboat waves, artificial structures in the
river, and grounding of vessels, and will endeavor to explain each, to
which may be added one large rock.
Ebb tide.- The ebb tide, daily and throughout the year, operates to
a greater or lesser degree in disturbing the bottom and banks of the
river. Wh enever its power is concentrated, either upon the bottom,
upon a concave bend, or upon a point, it has sufficient force to cut
away the opposing matter, which is deposited as soon as the force of
the . tide is again diffused and equalized over the width of the river.
This power is frequently increased during the year by an increase in
!he supply of water, fi·om the Hudson and Mohawk, by rains. TJ1is
mcrease is accompanied with but little matter for subsidence. The
nm:r:cro?s dams, and great quantity of wate1 'rawn into the artifi~ial
navigatio~ of the State, deprives it of tbe ponderous matte~, lea:mg
o.nly the lighter :particles held in susp ension to reach the sect10~ of the
nver under consideration, which, from their buoyancy, are earned and
Part ii-21
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diffused into and through the lower sections, even to the ocean in part.
This buoyant matter, consisting mostly of alumina and vegetable,
can have but slight effect in the channels between Troy and New
Baltimore; but the increased volume of water added to the ebb, gives
the latter a greater corroding and abrading power on the points, (particularly of the islands,) concave bends, and bottom of the river where
shoal; thus moving or cutting away the shores and bottom, producing
a large supply of material for injury of the navigable channel at the
nearest locality, at which the current slackens sufficient to allow the
matter in suspension to be deposited. This distance is of very limited
extent, and often within a mile of the position from which it was taken,
and not by 11ny means over an extended section, as has been supposed
by some of the authorities cited in the historical sketch. Most of the
matter is silicious; too ponderous to extend far. The vegetable and
aluminous matter only extends so far as to produce but little injury.
Flood tide.-The current of the flood tide is another cause of disturbance, and acts as the ebb, except that it is more limited in its
power, the current being checked by so much water as comes from
above the State d~m and Cohoes falls, in every period of about six
hours, or time the flood is making. Its corroding and abrading power
is nevertheless sufficient, when concentrated upon a point, bend, or
shoal, to cut it away.
·
By the current of the flood tide must not be understood the effect of
the tide wave, but only those particles of water that are seen to move
with a current having a veloc1ty of about two and half miles per hour.
That current we may ascribe to the particles of water on the crest of
the tide wave running down an inclined plane to fill the nearest valleys,
acted upon or produced by the indraught, as it may be called, of such
reservoirs or receptacles for the particles of water from the crest of the
tide wave. This latter ascends the river altogether by another power,
and at a much greater velocity, equal to nearly twenty miles per h.our,
on sections of this river. Its influence will be more particularly noticed
as a remedy.
Fnshets.-Of all the disturbing causes, the autumnal and spring
freshets, which rise several feet, overflowing the islands, and frequently
the landings and docks at Albany, and even Castleton, none are more
powerful in the effects. With every foot or increment of rise, we have
an increased inclination in the surface, and a corresponding increase of
veloc~ty. This increase of velocity varies in its direction with the rise,
as w1th the overflow of the banks ; the directrix or thread of current,
taking the shortest line, passes over places that may previously have
been in eddy. This irregularity subjects the islands and shores in this
section of the river to abrasion or corrosion, as varied in locality as the
quantity of water from the sources of the river. These freshets have
power, unrestrained or uncontrolled, to cut away the banks and shore~
of the main land and i land , and remove the shoals from place to
place; and ~e .con. id r that it i" this power, annually occurring, cutting
a:vay the eXI tm$ I~la~d , h .r s, and shoals, in the very section of the
nver. under c n td ~~tl n, whiCh produces the most disastrous results ;
m vmg vast . ua~t1t1
f matter from one reach and depositing it in
another, varymg lll effect as the quantity of water producing them and
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their duration~ It is these fi-eshets that produce the power heretofore
looked to as a rerneJy~ in their influence as a scour to remove and deepen
the bottom. Whether for good or evil, we will state our views under
the head of remedies, here only remarking and inviting particular attention to these remarks, as indicating these fi·eshets as the cause of the
greatest evil to the navigation; and if such be the fact, as we believe,
we cannot reconcile the apparent inconsistency of using the evil to
cure the evil. We may add that this disturbing power of the freshets
is, then, variable with the rise on account of the change of velocity,
increasing its power along the shores, at the same time diminishing its
power on the bottom, as the freshet rises; that it is variable, in consequence of taking new directions; that it is as variable on the bottom as
the rise rnay vary in height; and that it is variable in the periods of its
duration. To it, in some small degree only, is there an injury to the
channels by the matter it brings from both the Hudson and Mohawk,
limited in effect, as stated under the head of ebb tide.
Ice-dams.-ln the winter season the navigation is generally closed by
ice forming over the entire surface of the river. With the first freshets,
however partial, this ice-barrier is broken up in places. Thus broken
and put in motion by the current, the cakes or fields of ice are forced
down the river, when, coming in contact with a part where the ice is
locked and more firm from the shape of the shores, or where the force
of the freshet has had less power to break it up, the detached masses
are arrested, and either forced on top of the primitive ice or under it,
cake after cake, breaking down in the one case, and filling under in the
other, until a dam is formed sufficient to force the waters entirely into
some new channel, when the sands wash from above against these icebarriers, continue to accumulate until either warm weather or increased
freshets remove the entire mass of ice, but leaving the injurious sand
shoal as its fruit. 'fhese ice-dams are a frequent cause of difficulty in
the channel, and as variable in their effects as the seasons and inegularity of the freshets. It must be borne in mind that they can only
produce injurious effects in shoal water. In deep water the freshet
finds room enough to pass under the ice .
. Steamboat waves.-The powerful engine of the river boats displaces
With its wheels, and in its rapid motion, a volume of water, which
rushes to the chasm at the stern, as the vessel progresses from the surrounding waters, with a force proportional to the motion of the boat
through the water. In shoal water, nearly all this motion is conf-ined
to the surface strata between the boat and the shore. As the boat progresses through the narrow shoal channels, she fnrces a wave in front,
alm~g the shore, which recedes with great velocity, filling the chasm
beh1.nd a~ she leaves it. The velocity of this wave is greater than the
~10t10n of w~ter produced by any other disturbing cause existing on the
nve.r; and, m ~onsequence, cuts away the banks, and draws the matter mto the navigable channel. This is felt and known as a serious
impediment to high velocities on canals, and in like manner acts upon
the river banks in shoal water. Like the ice the injurious effects are
only produced in shoal water.
'
Running aground of vessels.-Vessels, in ascending or descending,
have now become so numerous, that it is a matter of frequent and
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almost daily occurrence to see one or more aground in the shoaler
parts of this navigation, and not unfrequently broe1dside .to the current; the consequence is, an increase in the velocity at the bow and
stern, a deepening of the bed around the bow and stem, with a corresponding shoaling under the lee. When extricated, this shoal remains, and, presenting the same cause as the vessel, it then becomes a
nucleus for the formation of a more extended shoal, producing impediments that at times change the entire course of the channel.
Artificial structures.-The increasing commerce of this section ofthe
country calls for continued facilities to load and unload vessels.
Wharves are constantly being constructed, with the object in view of
reaching the desired depth of water with the least expense.
It is not the interest of parties to study or look to the effect such
wharves may have, either above or below them. It is often the case
that they are constructed without its being considered how far they
present elements for their own destruction, by the formation of shoals
above or below, or by throwing the channel into new directions. In
some instances, by repeated prolongations of these obstructions, or
artificial works, the tide wave is checked, and its benefits are lost to
the up-river navigation. Coxsackie, New Baltimore, and Coeyman'.s
are remarkable .places, where serious injury has been done to the navigation of the river by such structures. At Albany, the directions of the
\vharves or piers has not been without its injurious effects upon Cuyler's bar; and we cannot but believe that many of the jettees and
transverse dams have also tended to injure the navigation of the lower
sections of the river, although they have sometimes deepened it in the
immediate vicinity of such artificial structures-as a geJJeral rule, the
benefit in one section being attended with more or less injury below.
As regards the longitudinal dikes, where the views of the board of
engineers, as laid down in their 49th section, (see pages 18 and 19 of
this memoir,) have been carried into effect, the results have been b~ne
ficial; but wherever these longitudinal dikes have created a scounng,
corroding, or abrading power upon the bottom or shores, they must
be classed with the causes of obstruction, their tendency being to
remove the adjacent shoal, to deposit the matter below, and, as a general rule, to the injury of the lower sections of the river. To them
Castleton difficulties must be attributed, notwithstanding the benefits
they have secured at their immediate localities.
. A~stin's rock, near Van Wies' point, is an isolated mass, projectmg from the bed of the river to within one foot of the low-water level,
containing about 1,500 cubic yards. It bouncJs the present navigated
channel, separating it from the eastern one, and limiting the width to a
~angerous d?gree. Thi is the only rock requiring removal in this secsmall boulder, between Troy and Albany, along
twn of the nver.
the . bore, should also b ·la.. sed as an obstruction.
. uch .wo~ld eem t~> lJ tlJC various cau es that, collectively, render
th1s nav1gatwn exec dmgly embarrassing to the commercial community.
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National importance qf the navigation .

.The Erie and Champlain canals enter the Hudson river at the upper
end of the section of the Hudson under consideration; and all the
property coming from or going to these canals must pass over more or
less of this portion of the ri\·er. This trade, or commerce, renders the
Hudson a national thoroughfare of that importance to the welfare and
prosperity of the many, as can only be compared to the trade and
commerce of the Ohio and Mississippi rivers, whose navigation require
the fostering care of the national government.
During the year 1850 there arrived at tide-water, on the Hudson,
through the canals, no less than 2,010,700 tons of property, valued at
$54,452,4 30, mostly from the northern and western States, and Canada.
During the same year, the property that passed up the canals, or fiom
tide-water, amounted to 1,042,754 tons, valued at $100,923,292;
making the sum of $155,475,722 as the value of the property that
passed over this portion of the river, independent of an immense
amount freighted by steamers, &c., that was received by railroads, the
tolls upon which amounted, in 1850, to $130,424 92, paid to the State.
It was the production and handling of this immense amount of property, nearly all of which passed through the section of the Hudson
under consideration, that promoted the agricultural, manufacturing,
and commercial industry and prosperity of the multitude.
Of the single articles of wheat and fiour alone, that passed over this
section of the Hudson in 1850, it is known from official records that
363,186 tons, valued at $16,120,357, came from other States of the
Union than New York; and for that item alone they must have received
a corresponding value, as a remuneration for their industry. If we
add thereto the supply for the same year from the State of New York,
(the wheat-growing district of which cannot be considered as a local
jnterest,) it swells the tonnage to 461,781 tons, and the value to
$20,218,188.
The receipts at tide-water in 1852, up to the 22d of November, have
been 3,162,375 barrels of flour, 6,062,312 bushels of wheat, 5,176,419
bushels of corn, and 2,044,106 bushels of barley.
So far the facts in support of this improvement being national, and
not local, have been derived from the statistical records of the State of
New York. If, now, we compare the inland trade passing through this
intricate and difficult navigation, with the national statistics of commerce, the fact will be even more conclusively established that the
improvement of the navigation of the Hudson river is a truly national
~nterprise, and worthy of as much of the fo stering care and preservatwn of the government 3 s any navigation in the country.
The total value of the exports of the growth, produce, and manufacture of the United States, for the year ending 30th September, 1851, was
$196,689,718; and, as heretofore stated, the value of the tonnage up
and down the New York canals in 1850 was $155,475,722; being equal
to 79.04 per cent. of the entire annual exports of the supplies of national industry.
On taking the value of property that passed down the river o~l~,
(omitting its return or remunerating value, to wit, $54,4£>2,430,) 1t IS
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equal to 27.68 per cent: of the entire annual exports of the surplus of
national industry.
It appears that this river improvement is not only directly beneficial
in promoting the interests of our p eople, but also indirectly, by laying
Canadians under contribution annually for the payment of so much of
our labor as suffices to transport over this route property imported
through our ports to the value of $2,890,306.
.
These facts, drawn from official records, leave no room to doubt the
national character of this improvement.
Considerations on the system to be adopted at this time for improving the
navigation.

·The vast importance of the improvement of this navigation .is fully
established by the fi:lCt that property to the amount of ~155,475,722
passed over the section of river under consideration during the last
year, for which returns are complete.
The difficulties attending any artificial effort to improve it are acknowledged by all engineers who have studied or combatted such evervarying and counteracting causes. The problem of securing a permanent and efficient improvement has, since 1797, been the study and
effort of our State and national authorities. Their long-continued exertions, on various plans, in whole or in part carried into effect, have
as yet failed of ultimate and complete success, leaving us with the r.esults of their experience, as given in the preceding parts of this memmr,
to guide us in preparing the present recommendations.
The system heretofore ·p ractised has been mostly to rely upon the
periodical freshets, as a power regulated by dikes and dams, to scour
a deeper channel. This power has been brought into action in two
w~ys-one by the construction of wing dams and jettees, and the other
by longitudinal dams. The first inquiry we have to make is, whether
or not this power shall be used as a remedy under any circumstances.
The effect of jettees to produce this scour, although advocated a?d
adopted from time to time by many, and in this river for a long senes
ofyears, yet the instances are few, if any, where a permanent and
~ffe~tual benefit has been attained. It is not only our experience that
JU Stifies their r~jection and condemnation, but that of Europe also.
The Frenc? engineers employed on the Loire, Messrs. Smeaton, T elford, Reame; and Stevenson, of England; Frise, and others, of Italy,
hav~ expressed their views very strongly against the use of this power.
The1r VIews and opinions are given at length in reports on the Clyde,
Tyne, Ribble, and Port of Wells. As early as 1767, and down to the
present date, the fallacy ofthis system has been pointed out, notwithstanding it has been followed by us for years on the Hudson, where the
resul~, as in Europe, ha b en to deepen the channel where the contractiOns w re made ; ln~t what bas been removed by sueh artificial
curr ~t ha b . n lo rr · m th~ wider places where the curr ntis more
langm . n lik mann r 1 ng1tudinal dikes act, and are o~j cctionable
' here th y are on: truct .cl to . conr the channel. The r sult i doubtle:-.:- t deepen the b · a rea. t uch dikes, but, as in case of the j ttees,
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only to deposit the matter in wider places where the current 'is more
languid.
We can come to no other conclusion than that dikes, dams-longitudinal or transverse-and jettees, should not be permitted where they
act to scour the bottom or abrade the shores.
The advocates for removing the bed of the river by the scouring
power of the freshets, rely upon the matter so removed being deposited
below, and diffused in a thin lamina down as far as Hudson, and even
lower; or, in eddies and island chutes, beyond the reach of navigation.
To this idea, we apprehend, is to be ascribed much of the failure in the
projects hereto£xe adopted. A reference to the comparative state of
the channels will show th <:tt w bile the dikes and dams have deepened,
the localities about which they are constructed, from Troy to Van Wies'
point, all the lower portion of this intricate navigation to New Baltimore has been greatly injured, new shoals having formed since these
structures were made which did not exist previously. Castleton is a
remarkable instance. The removal of many thousands of cubic yards
of sand from this upper section of the river has been caused and effected
by the force of the freshets, accelerated by the artificial works, and
deposited in like quantity on some sand bar below, and not by any
means distributed over a great length of lower river, with but imperceptible injury to the navigation.
Another o~jection to reliance upon longitudinal dikes in scouring a
deep channel is, that the power, when available, does not act with any
certainty upon the low-water navigable channel, which alone requires
improvement. This freshet power is not directed on the line or route
of the low-water channel. Every foot of rise by freshet changes the
direction of this power until, at the maximum height, the slope of the
surface is greatest, not only from the rise, but also fi·om its taking the
shortest line in its descent over islands and shoals, instead of winding
about them. The eddies for deposit are at such times totally different from the eddies as the waters fall. Any calcul;;~tion upon deepening the low-water channel (the only one requiring improvement) by
such variable scouring power, must inevitably prove fruitles s. This
irregularity in the scouring power of the freshets is well known to exist
on the Ohio river, where, during the high stage of water, the low-water
channel way is in many reaches entirely within the eddy, and is filled
up many feet. As the water falls gradually, the directrix restores itself to the low-water channel, and as gradually opens the low-water
channel, through which the strongest current then flows, but over which
the high water was an eddy or still water. The theoretical writers
concur in en£)rcing the irregularity of this power. See Du Buat; also
Course on Navigation, of the central school of arts and manufactures,
in 1847 and 1848.
The scouring power of the freshets, (as well as that from the flood
and ebb tide,) we consider, is not to be relied upon in any way. Yet
it mu: t c?mmD:nd our attention, and the study should be to throw or
l~ad 1.ts d1rectnx, where we cannot render it a nullity, as much as posSible m a route common with the low-water directrix of ebb and flood
tide-the union of these three currents producing the most satisfactory
results, and their opposition b eing antagonistical to uniform depth.
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The scouring power of the freshet, when left to itself, or attempted
to be controlled, we consider as a primary cause of all the difficulties
existing in the navigation. Even in locali6es where neither dikes nor
dams have been constructed, to increase its effect, it has power and
force enough to cut away and remove islands and shoals, as well as the
banks of the river upon which it impinges. It is this disturbance of
the bottom and shore::; by the variable action of the freshets and tides,
within the district of obstructed navigation, that furnishes the matter
constantly creating new shoals, bars, and impediments, by the removal
and destruction of others.
W e come to the conclusion, then, that this corroding influence of the
waters must be rendered nugatory in every way in our power, rather
than resort to it as a remedy, and never indulge the hope of removing
the difficulties of navigating this river by the very cause that produces
them.
In considering the remedies to be adopted for the improvement of
the channel of this river, we have to bear in mind that it is a tidal
river, and not solely a freshet river. This consideration modifies materially the system that may be adopted, as the influence of the flood
tide is a perpetual daily source of relief to the full extent of its rise.
Its influence exists uninterruptedly for abo ut ten months out of twelve
of the year, with undiminished effect. The freshet, and great cause of
all the disturbance of the channel, continues but two months.
H eretofore the action of the tide wave does not seem to have been
considered in any way-either as to the effect the dams and jettees have
in arresting and chocking its movement up the river, or the propriety of
straightening the courses, or removing obstructions to its fi·ee passage.
We cousider this as an element of great value in the improvement that
may be made. One of the river commissioners, in 1819, stated that
from Kinderhook to Four-mile point, above Hudson, there was a bar,
at the upper end of the narrow channel, with only seven feet at low
water, and twelve feet at high water. H ere we have the means of
ascertaining the rise and benefit of the tide wave at Four-mile point to
be five feet. And from Clinton's and Hughes' reports, we find that at
Albany it is about two feet. Yet no effort or consideration had been
given towards allowing this five feet wave to roll up the river uninterruptedly. On the contrary, artificial obstructions of various kinds were
made with the view of benefiting the navigation-all tending, more
or less, to cut off this reliable and valuable daily power and facility .
. ~h e _ advantag~ of the tide wave being available every twelve ho~rs,
gtvmg m that penod an increased depth in the channel equal to the nse,
cannot be too much prized. It alone gives :;uch a supply of water
whe_n most needed, to wit, during extreme low water in summer.
\Yh1le the fre, bet. continues, no difficulty is found in navio·ating th_e
nver; then there 1s a . uperabunclance of d pth in the channel. It IS
only when the ti 1 wave c n have an inOuence that too little water is
founc.l for purpw· e. ~f c mm r C' ; and th n it is we can be t promote
the frc a:· ·nt f tl11 ' nv up th river.
o soon as the fr sh t ubid , we h uld 1 ok t thi: sourc of upply and daily p riodical incr n. of d pt? fro~ .nntur n~v r- ·ca ing power. Unlike tbe fre~hets
o{ ·hort ur twn, 1t I a c ntmued as the revolution of the earth's
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satellite, to which we are accustomed to assign its controlling influence.
There is every reason to believe it can be allowed to rise as high at
Albany as jt now does at Castleton, and that the time of high water at
Hudson, Castleton, Albany, and Troy, may be made to approximate
as the obstructions to the free ascent of the wave are removed.
System now recommended for improving the navigation.

The only system we can recommend, in which to place any reliance
upon doing good at one place without injury at another, is to gain the
necessary depth by the steam-dredging apparatus, the tide wave, and
economising the supply of water at the low stage, by closing up side
basins, island chutes, and other waste openings ; taking special care
thereby not to increase the velocity in any place to produce a "scour,"
either on the shores or bottom, with the freshet, ebb, or flood tides.
·To this end, the dikes that may become necessary should be constructed of timbers with vertical faces on the channel side, filled with
stone enough to overcome the buoyancy of the timber, the residue with
matter taken from the channels by the steam dredge. The timber
work should not be carried higher than the level of ordinary low-water
mark. To that height it will never decay, and, being in fresh water,
there is no worm to destroy it. On top of the timber to the level of
ordinary high water they should be built up with quarry stone, placed
on the exterior by hand, and in like manner as the paved surfaces of
the existing dikes. Behind these structures, and in part within them,
is formed a secure depot or dumping ground for the sands taken from
the channels by the steam dredges. The matter taken up by the steam
dredges must not, under any circumstances, be placed ·where it can
again be washed into the channels. Already a great amount of money
has been improperly spent by throwing it upon shoals, from whence it
has been washed down the river, to impede other parts of the navigation.
The height of any dike now to be built, we consider, should not in
any case txceed that of ordinary high water. "\Ve only need to economise the water from the rivers above, and that of the tide wave to the
level of high water of the flood tide. The freshets alone rising above
that level, give, of themselves, a superabundance of depth, und any
dike restraining them we consider a positive i1~jury. We must give
the freest possible and most hasty disch arges to the fr eshet waters,
which are the main sources of all the trouble and injury to the navigation. L et these freshets have vent, to escape rapi<.lly and freely, and
on no account confine them, to create a corroding, scouring influence;
but, on the contrary, open wide the outlets for getting rid of the soil.
In ad<.lition to timber dikes, to economise the tide wave, the waste
waters from the canals, and daily supply from the rivers, we must
strongly recommend the necessity of similar structures to protect every
shore, head of island, or other place, that may be cutting away by the
currents. If these precautions are taken, there will then no l~nger be
any material for the currents to act upon, or find food for. creatmg r:ew
obstructions, other than on the bottom; and then, by vigorous efforts
being made with steam dredges to remove the sand fi·om the bottom,
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we gain a depth to which the currents no longer can disturb it; thus
doing away with the causes of evil, and gaining a navigable channel
that is likely to remain as unaltered as a canal bottom-it being then
subject to no other injury than from sedimentary deposit of just such
matter as the canals, and no more.
We must endeavor to leave the river in such a state that neither
freshet, ebb, nor flood-tide currents shall have power to disturb the
soil along the banks or bed of the river-rendering them incapable of
removing a grain of sand, if practicable; then the powerful and e~onomi
caJ means we have at command of steam dredging will, with every
probability of success, conquer and overcome all difficulty. Observe,
then, that we rely upon making the banks and bottom immovable,
excavating the channel to attain the depth, as the tru€ course to be
adopted for improving this navigation.
In economising the supply of tidal and river water, by closing the
island chutes with dams, we must study to give a direction to the
volume of water ascending and descending; which direction shall be
gradually drawn into the directrix of the low-water channel, and never,
under any circumstances, abruptly oppose its passage. And so with
the freshet waters, while allowing their escape freely, and in the s~ort
est time, over low dams, to lessen its velocity, we must study to direct
its volume over the same course as the low-water channel. If it
passes mainly around and among the islands, it causes the crossover
bars at the foot of the islands, which are so injurious, so to direct it, and
at the same time not increase its velocity to produce the "scour;" we
must resort to low dams in all cases. The limit of height for these
dams is mainly to economise the supply or feed in the low stage of
water ; raising the dikes above that level produces an increase of the
evil effects of the currents. We know, from examining the existing st~te
of this river, as well as others, that a shoal or bar always covered with
water, (even at extreme low stage,) suffices to arrest and change the
course of the channel, in some cases on this river, as abruptly as at a
right angle. We cannot, then, hesitate to believe that the freshet wil~ in
the main be drawn into a uniformly straight channel, bounded by Immovable banks and deep bottom, by resorting to the system now recommended.
If the dikes closing the island chutes are limited in height as above,
after the water has risen to fill the side valleys, (and one flood tide
suffice th~refor, ) it may then commence to pass over them; but the main
b~dy havmg been given the straightest c.lirection, as well as deepest,
w1ll_ natural~y follow such course, when the side passes ?eco~e
~~d1 ~s or till water for deposit. Every fo ot the freshet then nses, Its
IDJUnou eff' cts diminish in proportion as its velocity is lessened by
more free escape;_ when _there is no longer any power to act upon the
bottom, a_nd the siclc be1_ng p_rot ct d, i1~ury ceases to be done. H e_nce,
th n, agmn we ay, g t nd of the couring influence as soon as po ~ .~1ble,
and do all we ~a~ to p_r v nt itt acting upon the shores and bed. If
:v ' had no peno~1cal tr.' ·h t , thc>re \ ould be but little cbsturbing cause
111 nature to a ~mfonn nv r. \
might then excavate to what depth we
p1 ·~ d and JU~t
d · ·p w~uld the chnnn l remain, exc pt hom the
sedJmcutary matter I r ught from above Troy and the fall of the Thio-
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hawk, and this sedimentary matter is · only found during the short
periods of the freshet. At other seasons the water is comparatively
clear; in addition to which, much of it is taken into the canals and other
State works, where it parts with the sediment before being restored to
the Hudson. There could, then, be no more cause for alteration in the
navigation of the river than in a canal. Hence, then, we again repeat, let
us abandon all further efforts to seek for aid from so destructive an element as the scouring power of currents, artificially increased by high
longitudinal dikes.
· To avail ourselves of the good effer.ts of the tide wave must also
be our study. Its advantages in giving increased depth to the navigation exists, when we most need it, in low stages of water. When
concentrated upon a point, it is chocked and resisted in its ascent. In
such cases we must endeavor to straighten the channel gradually, that
the wave shall not be so obstructed; and it that be impracticable, we
must protect the banks by timber dikes, as against the freshet scour.
Against obstruction to its free ascent along the bed of the river, we
must again resort to the dredging machine; thus, while we render its
power of abrasion on the shores and bottom harmless, we gain the other
highly important advantage-its free, unobstructed motion up the river
in the shortest time, and \vith its greatest rise. There is no reason why
this tide wave should not rise as high and even higher at Troy than
Castleton, and be at its highest, in a very short space of time, after
high water at the latter place, instead of, as at present, being two hours
later. By straightening and deepening the river, all our experience, as
well as that of Europe, proves this beneficial effect may be calculated
upon. Should our anticipations from this source be fully realized, we
gain at Albany about eighteen inches additional rise of tide, and consequently an equivalent to this depth on Cuyler's bar, and others below it.
Thus, while straightening and dredging out the channel, to counteract
one set of causes of evil arising from scours, we at the same time, and
by the same means, counteract the cause of obstruction to the tidal
wave, by encouraging its free ascent up the river.
The ice dams are only to be rendered harmless by increasing the
depth of the channel, and lessening the velocity of the freshet waters
that produce them. AU the dredging in the channel to counteract the injury from freshet, ebb and :flood-tide current, and obstruction of the tide
wave, at the same time, tend to prevent i1~ury from the formation of
ice. If there was no shoal upon which the ice could ground, its influence would be harmless; by opening a deep channel for the passage
of the water beneath the ice, there is no dam formed so long as the
channel remains; and this continuance is proportioned to the depth we
secure by the dredging machine.
The grounding of vessels produces increased shoals, and a nucleus
for the form~tion of o~hers, as has been pointed out. This is o.bviated
by persevenng atteHtiOn to deepPn the channel with the dredgmg machine. But one cause of impedim ent to the navigation remains to be
noticed, which is, the rocks in the channel ; of these, three localities
would seem to call for particular attention-one small mass along the
shore above Bath; Austin's rock, near Van Wies' point, and.some dangerous projections from a rocky formation in the channel a little above
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Four-mile point, on the west shore. All these are to be removed by
powder, and taken from the bed of the river, effectually and permanently obvia6ng all difficulty and danger from this cause.
Estimate

of cost.

To carry this system into effect requires time, as well as a certainty
of sufficient funds to accomplish the whole undertaking uninterruptedly.
To be commenced, suspended, and renewed, fi-om time to time, \vill, in
a great measure, frustrate the success that a continuous operation is
calculated to produce.
The dredging and diking must progress simultaneously, as the latter is calculated to make secure depot for the matter raised from the
channels.
We consider it advisable to work with six steam-dredging machines,
capable of raising each 1,000 cubic yards per day. For this dredging
apparatus the following estimate is presented :
Cost of a boat for the steam-dredging machinery, 7 5 feet long,
30 feet beam, 8 feet sides, with cabin fitted for crew.. . . .
High-pressure engine, 25-horse power, (nominal,) 4 feet
stroke, 12-inch cylinder, 3 boilers, of 30 inches diameter
each, 16 feet long, bedded and fitted complete..... . . . . .
Dredging apparatus, consisting of two sets of elevators,
geared complete . ____ .... _... _.. _.......• ___ . . . . • •

$2,500
3,000
4,500
10,000

Such a dredging machine will require 6 lighters to receive
the matter as it is raised-2 receiving load, 2 discharging,
and 2 going or coming froin depot. They should be 55
by 13 feet by 3 feet 6 inches, and will cost $450 each ...
Outfit for the dredge-boat and lighters, to consist of anchors,
warps, poles, boats, &c ..•.......................••

2,700
500
13,200

Six similar machines and lighters will cost.. . . . . . . . . . . . . .
That the scows or lighters may b e transported expeditiously,
a suitable towing or propelling power must be provided
capable of carrying two loaded lightells against tide. This
can only be insured by the use of a steam-tug. Such a
ves~el, of suitable power, will cost .. _.... ____ . _. . . . . •
To th1 we mu ~t add, for other machinery not now to be
calculated, such as occa ional rail-tracks and ways to
convey part of the dredg d matter beyond the influence
of the currents, wh lbarrows for the same purpose,
shovels, other Lool and ·ontingencics of outfit . . . . . . • . .
Producing an outlay fi r six years' operation of .•.. _..

$79,200

5,000

10,000
94,200

- - --

a ... um amply uffici nt for the machinery and apparatus of the mo t
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efficient and best description, capable of raising and conveying out of
the channels 6,000 cubic yards per day.
These machines, y;e calculate, will have to work six years continuously to produce a satisfactory result between Troy and New Baltimore. In that period, 200 workjng days may be calculated upon as
the maximum time per year for each machine-producing annually
1,200,000 cubic yards of earth removed.
The expense of working this machinery we calculate to be as follows :
Each machine will require1 engineer, at $35 per month-say 10 months' work in the
year ....................•.. _............... __ .. .
1 foreman, or boss, at $40 per month-say 10 months' work
in the year .............................. - ....... .
1 fireman, at $20 per month-say 10 months' work in the
year ...........................................•
4 scow tenders, 4 deck hands, 1 pump hand, and cleaner of
lighters and assistant to engineer..;,_9 men, at $18 each,
$162 ; and for 10 months .......................... .
300 tons of coal, or 1~ tons per day, at $4 per ton ....... .
25 cords of pine wood, or i of a cord per day, at $5 . ..... .
Oil, packing, and other items for engine, including repairs, at
$5 per day, for 200 days ..........................•

$350
400
200
1,620
1,200
125
1,000

Cost of working each dredging machine and scows per annum

4,895

The 6 would cost annually . . . . . . . . . . . . . . . . . . . . . . . . . . .
And the cost or working the steam-tug 200 days, which
would suffice to transport for the six dredges, working on
the same or contiguous shoal, at $15 per day....... . . ..

$29,370

l\Iaking the annual cost of working the 6 machines....

3,000
32,370

--- - -

And for the 6 years' operation, raising and disposing of
7,200,000 cubic yards of matter from the channels...... $194,220
At the same time thi~ dredging operation is in progress the
dikes will have to be constructed. The extent of all thnt
can be required between Troy and New Baltimore is
94,050 feet-making the base of these dikes on an average
of 8 feet, with a crest of 5 feet, and depth of water of
6 feet, constructed on the face of 10 by 12 inch timhers, sawed on face and beds; ties every 8 running feet;
an iron bolt in every 8 feet of such log, on the bee of
i-inch iron, with necessary back binders, and stone to fill
the same, will cost $ 1 92 per running foot-making the
cost of the whole ......... _............... _•... _.. $.171,576
Thus making the entire cost to consist ofOutlay for machinery ........... __ ... _.. _........... .
\Vorking machinery six years •••. _. __ ...•....... -. --- -

$79,200
194,220

334

S. Doe. 1.

Construction of timber-face dikes ..................... . $171,576
Cost of removing Austin rock, 1,580 cubic' yards, at $3 .... .
4,740
Cost of removing rock between Albany and Troy ....... .
250
Cost of removing rock near Four-mile point ............ .
1,000
Making a total cost of. ... _ . . . . . . . . . . . . . . . . • . . . . . .

450,986

which suffices to excavate from the channels 7,200,000 cubic yards of
matter and place it securely behind structures, from whence it cannot
again be thrown into the channels. This is equivalent to excavating
a channel 200 yards wide and 3 feet deep a distance of 18 miles.
If this system be carried into effect, it will require the first
year the estimated cost of machinery ................. . $79,200
One year's cost of working the dredges ........•......... 32,370
And one-sixth the cost of the dikes ..................... . 28,582
5,990
Together with the cost of removing the rocks ........ ___ ••
Total for first year's operation ....... __ ._....... 146,142
Total for second year's operations. . . . . . . . . . . . . . $60,952
And succeeding years the same sum. • . • . . . . . . . . . . . . . . . . 60,952
The value of the machines at the end of six years we estimate as
equal to any contingencies not mcluded in the estimate.

- Conclusion.-Applieatio.n of tlze $50,000.

Vv e have finally to recommend the most judicious application of t~e
appropriation now available, with the certainty that its expenditure IS
not to be followed immediately by any additional sum to perfect what
may be commenced.
K eeping strictly in view the principles laid down in the " system <?f
improvement," &c., we would propose the application of the avaaable
fund of $50,000 as follows :
1. To repair the dikes above Albany, closing the cut at

Port Schuyler .. _~... _. ___________________ . . . . . . . .
2. To ~epair the dikes below Albany, closing the cut therein,
usmg the stone from. the existina cross-dam as fiu as it
will go therefor. _____ ... _.... ~ _........ _.... _. . . .
3. To build 5,000 running feet of dike from Greenbush down
to and beyond Duow's point, abreast of Cuyler's bar, at
1 92 per fooL ..... _. __ . ___ ..... _.... _.. . . . . . . .
4. To excavate 0,000 cubic yards of sand, &c., from Cuyler's bar and sh?r:tl, making a straight channel through
the shoal, depo. 1tmg all the excavated matter behind the
dike, at 15 c nt ...... - ....... _.... _... _... _. ____ .
5. To remove ro ·ks n dgc of channel about a mile above
Four-mile p int. . -.--- ..... __ ... ___ ... . . . . . . . . . . .
6. To remove rock al UCY margin of channel between Bath
an( Tr y .. _........ ... __ .......• __ ..•. ___ . • . . . .

$5,000

5,000

9,620

12,000
1,000
250
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7. To remove Austin's rock, depositing material in dikes
adjacent, 1,580 cubic yards, at $3 per yard •... _.....
8. To excavate about Castleton, to give relief, as soon as the
freshets subside, at points where shoals are supposed to
have formed with the last ice dams, and which will
probably be the first expenditure. • . . . . . . . . . . . . . . . . .
9. The preceding being provided for, a balance will remain
for contingencies and to meet any deficiency that may
happen by extension of the previous items .... _......

$4,740

5,000
7,390
50,000

To accomplish this work in the shortest time and to the greatest
advantage, we must of necessity resort to contracts. They may embrace items Nos. 3 and 4, as one person having the means at command
could most advantageously carry that improvement into effect. The
other items would be better carried into effect under separate contracts.
The contract system must of necessity be adopted, as the amount
appropriated will not justify the building of dredging machines. Two,
if not more, of such machines are owned about Albany and Troy. The
owners of them have heretofore taken contracts on fair terms, which
is much better than expending a large portion of the appropriation in
building such apparatus.
All of which is respectfully submitted,
RICH. DELAFIELD,

Jl1ajor
Gen.

Jos.

G.

NEw

YORK,

of Engineers.

ToTTEN,

Chiif Engineer.

May 25, 1853.
APPENDIX T-1.
EJ';GINEER DEPARTMENT,

TVashington, July 11, 1853.
SIR: I have the honor to submit herewith, for your consideration.

the elaborate report. and map of Major Richard Delafield, corps of
engineers, on the improvement of the navigation of the Hudson river,
together with the separate views of the several members of the board
of river and harbor improvements on this subject.
The appropriation by Congress of' 30th August, 1852, provides for
'~continuing the improvement" of this navigation, for which appropriatiOns were first made by the general government in 1834. At that time
a project for the improvement was furnished · by a special board of engineers constituted ior the purpose. The execution of this project was
intrusted first to Captain Talcott, and afterwards to Captain Brewerton, corps of engineers who continued in charge of the work until its
suspension, for want of means, in 1839.
The plan of the special board for the improvement was to excavate a ~itable channel by dredging machines, a1_1d to. ~pply the
excavated matter to the formation of longitudinal d1kes nsmg above
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high water where needed along the shores, thus restricting the current of the river to a bed of more equable .width; by which means
it was expected that the freshets of the river would, by their scouring
action, maintain the excavated channel.
Major Delafield, after a careful study of the subject, proposes to rely
upon dredging, not only for the attainment, but also for the maintenance
of the desired depth of water. He proposes to facilitate the up-flow of
the tide by rerr,oving all impediments thereto, and by straightening the
banks of the river by dikes rising to the level of high water. The
scouring action of freshets he regards as injurious, and therefore limits
the height of his dikes as above, so that the excess of water may escape
over them into the bays behind; the shores, heads of islands, &c., to
be protected from abrasion by suitable works.
Captain Brewerton, who w as a member of the board of river and harbor
improvements, differs from :Major Delafield as to the means to be employed in effecting the improvement. His opinion is, that the system
proposed by the special board of .engineers should be carried out, modified only where experience has shown it to be necessary.
The senior member of the river and harbor board concurs in the
views of the special board of engineers and in the general views expressed by Captain Brewerton. He looks upon high longitudinal dikes,
with as straight a direction as can be given to them , and deep dredging,
as the most effectual means to be resorted to to insure success.
The remaining member of the board of engineers thinks that scouring
and scratchi ng are preferable to dredging, on the score of economy;
and proposes to reduce the height of all dikes to low-water level, considering that no means to develop the effect of the flood tide should be
neglected .
While it is thus agreed on all hands that dredging and longitudinal
dikes must be the great means of improving the navigation of this river,
much diversity of opinion is seen to exist as to the extent to which the
dredging should be relied on, and the most suitable dimensions for the
dikes to have.
It appears to me, therefore, most advisable to limit our present determinations to the uses to be made of the means now in hand for the
work, rescn-jn!:! a decisiom on the general plan of improvemcut until
t~e local engineer shall have had the ad vantage of extended observa~wns of the river at all seasons, together with full opportunity of stuclymg and comparing the various opinions entertained on the sul~ject.
The of£? r in charge of the work and a mqjority of the board agree
~hat th~ extsting appropriation shou1d be applied to the following obJects, VIZ : 1st, repairing the existing dikes above and below Albany ;
2d, excavating channel through Cuyler's bar and shoal, and about Castleton; and, 3d, by removing Austin's rock, the rocks between Bath
and Troy, and tho._e obstructing the channel-way near Four-mile point.
One n:cmber of the bo~rd, '' hil indicating a preference for the con._tructwn of som~ ~cw ~l!l~cs, ns the first object to be effected with the
present appropnauon, 1i 1t be . uf?cicnt for this purpose, still however
r gard. the r moYal of oh:tructmCY rocks and the excavation oi a
clmnnel-way as ..... entia I parts of th~ work.
1 propo:-e, then, \Yith your approbation, to instruct Major elafield to
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roceed at once with the execution of the above works,' viz: . excavating the channel at Cuyler's and Castleton, removing the specified rocky
obstructions, and repairing the dikes-reserving the closing of the two
openings in them, against which Captain Brewerton specifies reas~ns
of a local nature, which may not have come to the knowledge of Major
Delafield.
•
I have the honor to be, very respectfully, your obedient servant,

JOS. G. TOTTEN,
Brev. Brig. Gen. and Col.

Ron.

JEFFERSON

if Engineers.

D A vrs,

Secretary

if urar.

Approved:

JEFFERSON DAVIS,
Secretary of War.
JULY

29, 1853.

The officer was instructed to carry the project, as approved, into
execution a<.;cordingly.

APPENDIX U.
ENGINEER DEPARTMENT,

JiVashirzgton, September 17, 1S52.
Sw:R: The Secretary of War having assigned the works of river and
harbor improvement on the Atlantic and Gulf coasts to this department,
I have, with some other operations as to which you will receive part icular instructions, to commit to your supervision the operations under
the following item of appropriations, namely: For the further improvement of the harbor of New York, by removing the rocks at Hellgate
and Diamond reef, in the East river, twenty thousand dollars.
In connexion with this subject, and as communicating important information , I transmit a copy of a letter of this date fi·om Mr. E.l\'Ieriam,
who has hitherto had the management of the works, with an estimate
of the cost of finishing Pot rock in Hellgate, and Diamond reef off the
Battery.
Tbe operations have been conducted with remarkable economy a::;advantage, and it would seem very desirable to continue the same sy
tern; to that end it would be best probably to continue the agency of lVIr.
l'rieriam, who desires no compensation for his own services ~ and who
it seems exercises very strict supervision over the expenditures of powder and other things. I have no doubt that you will be able to establish ~uch an und~rstanding with him that all the experien~e acquired
by h1m, Mr. MmHefert, and other persons, may remain available to the
completion of the work, with but little labor or trouble to yourself: .
I desire your prompt report on the extent of work that can be done·
this year, and its probable cost.
Whether the powuer and canisters already provided. should n?t be
taken by the government at the same rate as has been hitherto pa1d?
Part ii-22
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Whether· the course of proceedings, including the employment tf

1\'Ir. Maillefert, and allowances made to him, heretofore followed, should
not be continued under the help of Mr. Me~iam?
After conferring freely with the last-named gentleman, and satisfying
yourself on the above and all other points deemed important by you,
please inform the department, bearing in min~ the necessity, at this
late day in the season, of profiting by every hour.
I need hardly say that the operations of this season should be confined to Pot rock and Diamond reef; and that no payments can be
made by you for expenses incurred previous to your being put in
charge. Supposing it proper and desirable to receive the powder and
canisters above mentioned, that will be, in all respects, a new purchase
made by you.
I am, &c.,
JOS. G. TOTTEN,
Brevet Brigadier General and Colonel of Engineerrs.
Major W. D. FRASER,
Corps of Engineen, New York.

P. S. Enclosed herewith yo~ will ~nd a letter from E. l\feri~m, of
this date, with estimate of completing the removal of Pot rock m the
channel of Hel1gate, and for the removal of Diamond reef in _the
East river; also, a statement of E. 1\leriam, dated Washington c1ty,
August 10, 1852, relating to operations in the neighborhood by removing rocks by submarine blasting, &c.

APPENDIX U-1.

u. s. ENGINEER OFFICE,
New York, Octoberr 22, 1853.

. . GENERAl.: I submit to the department my annual report of ~pe!·a
twns, under the act of Congress of August 30, 1852, appropnat~ng
"for the further improvement of the harbor of New York by removmg
the rocks at Hellgate and Diamond reef, in the East river," twenty
thousand dollars.
The dangers of the passage of Hellgate, East river, had long_ since
become proverbial, and various efforts were made from time to t1me to
induce the government to undertake the task of removing them, b_ut
although reports were submitted and different plans proposed and discussed, nothing effective was done before the arrival in this country,
October, 1 49, of Mons. B. Maillefert,* a French engineer, who had
been employed at Nassau, New Providence, by two of the officers of
the royal engineers, in tb removal of rocks from that harbor .
. As it -v:as believ d, fr~m/he urgent appeals made to the government
m behalf of the bar or of New York, which is emphatically the centre
of commerc o.r thi continent, that the Congress of 1850 would not ad-
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ymrn without making some provision for its improvement, and tha~ an
opportunity mjght then be give1: for trying the ne:v system of blast:ng,
it was thought best to defer actiOn until the fate of the harbor and nver
bill was decided. This bill having failed to pass, Mr. E. Meria.m, a
public-spirited citizen of New York, who had long before interested
himself deeply in thi.;; matter, undertook to raise fi·om private sources
money enough to attempt the destruction of Pot rock and other dangerous rocks and reefs within and in the vicinity of Hellgate. He was
induced the more readily to enter upon thi'S enterprise from the confidence expressed by .Mons. Maillefert in the efficiency and cheapness of
what was called his plan of submarine blasting, and his willingness to
make a contract to break down Pot rock to the depth of 24 feet mean
low tide for $6,000; no payment to be made before the completion of
the work. The perseverance and thorough devotion of Mr. lVIeriam to
the cause enabled him after a while to overcome all difficulties; the
money was raised, and Mons. Maillefert's proposition accepted, and the
first experiment was made on Pot rock August 20, 1851.
From that time to the 28th of February, H352, 284 charges were
fired. Of these, 27 were of 78 lbs. of powder, and 257 of 125, and the
whole amount consumed was 34,231 lbs. The total cost was $6,837 20.
The effect produced will be referred to hereafter.
Meanwhile the other rocks were attacked, and the followjng is a brief
statement of their original size, the number of charges fired, their reported effect, and total cost:
Frying Pan, at the depth of 20 feet, was 75 feet long and 33 wide,
and had 9 feet of water over it at mean low tide. Afier !iring 105
charges, by which 12,387 lbs. of powder were burnt, it is said to have
been reduced to 18~ feet. Two of the charges were of 56 lbs. ; 24 of
100; 79 of 125; and the total exp~ncliture was $2,116 81.
\Vay's reef in Pot cove was, at the depth of 20 feet, 189 feet long
and 60 wide, and its highest point about 5 feet below the surface of the
water. Prior to the 26th lVI_arch, 1852, and since the 12th June of the
same year, 135 charges were fired, consuming 15,549 lbs. of powder.
They varied in size from 62 lbs. to 125lbs.: 20 being of 62; 17 of 100 ;.
31 of 120, and 85 of 125, and the rock was reported to have been deepened to 14~ feet. The total cost was $2,543 66 .
.Shell-drake had 8 feet of water upon it, was 48 feet long and 17 feet
Wide. It was subjected to but six explosions, consuming 620 lbs. of
powder; 8 teet of rock was said to have been removed, increasing the
depth to 16~ feet, and the cost was $110 34.
Bald- headed Billy was entirely destroyed by ~Ions. Maillefert, for
which he received $500.
Hoyt's rock was also removed, at a cost of $200.
Upon Diamond reef, which was 111 feet long, 33 feet wide, and :J!6·
feet deep, 78 charges of 125 lbs. were fired, breaking it down it is said
2 feet, and costing $1,434 42.
Three blasts were made on Hallet's point, but without any apparent.
effect. They cost $69 02.
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RECAPITULATION.
'
rLl

a;>

bO
1-<
~

Pounds of
powder.

Average
cost.

Total cost.

34,231
12,387
15,549
750
125
1,000
9,750
400

$24 07~
20 16
18 84
18 39

$6,837
2, 116
2,543
110
500
250
1,434
69

Feet of rock removed.

,..q

0

--·
Pot rock ....••.•..
Frying Pan ......•.
Way's reef. ..•....
Shell-drake ........
Bald-headed Billy ••
Hoyt's rock ..••••.
Diamond reef.••••.
Hallet's point ..•.••
Total cost .....

284
105
135
6
1
8
78
3

.............
-- .... -......
.. -..........

::lO
81
66
34
00
00
42
02

............. -..
---.......... .. . -.......... .. . . . -. -..... 13,861 59

10 feet 4 inches.
9 feet 6 inches.
9 feet 6 inches.
8 feet 6 inches.
Wholly removed.
Wholly removed.
2 feet .
No apparent effect.

Of the money expended under the direction ot Mr. Meriam, who deserves
.great praise for the rigid economy exercised by him in its disbursement,
. $10,400 were raised by a 6 per cent. loan, and the remaining $3,461 69
. are in the shape of unpaid bills. 1\'Ir. Meriam gave his time and attention for years to these objects, and superintended the operations just
des·cribed without reward or compensation. He knew that he had done
.the public a great good; but whilst this was necessarily a source of profound satisfaction, it did not enable him to pay back the money already
, borrowed, or to cancel the outstanding claims.
·
As he and pis supporters had acted independently of the government,
it may be said that they have no right to ask it to assume their debts; but
when it is considered that they were willing to risk their m(;mey on an experiment which the government ought to have tried; that they were laboring in a national cause, and that they succeeded in conferring a great benefit upon all navigating the East river, it must be acknowledged that
the request is sanctioned by both justice and equity. I must, therefor~,
join with them in asking the government to assume at once these obligations, and to relieve Mr. 1\'Ieriam from the unpleasant position into
which his great interest in the public weal has placed him.
Mons. Maillefert having never before, in all probability, attempted
the removal, by submarine blasting, of so hard a substance as Pot
rock, soon discovered his inability to execute his contract, and was
therefore compelled to abandon it. Mr. Meriam, however, in his
anxiety to see the work progress, entered from time to time into new
· arrangements with him, and ended by agreeing to furnish all necessary
materials, and to pay him $5 per charge; and this was the understanding between them up to the time the work wa$ assumed by the
government.
At the commencement of operations, Mr. Meriam, who naturally
d~sired to conne_ct the government as much as possible with him in
h1s n w enterpn e_, -yvr te to ~rofessor Bache, the superintendent of
the (Oa t. surv y, giVJ~g a glowmg account of his success. Thi , tog ther With th d P mt r t. £ l~ by the professor in a matter of so
m uc hm m nt t th · afi n VIganon of the eastern entrance into the
h rb r Oh
ork, l t int rviews between them, which resulted in
T

'
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the appointment of Lieutenant vV. A. Bartlett, United States navy,
then engaged on the coast survey, as his associate.
Lieutenant Bartlett immediately entered upon the discharge of his_,
duties, and between the 3d of September, 1851, and the 27th of lYiarch,
1852, made various surveys of Pot rock, and those on which they wen~
blasting. As the work progressed, the rocks became more and more
broken down; and when the survey of Pot rock of March 27, 1852,
was made, Lieutenant Bartlett certified there were twenty and a half
feet water upon it.
This certificate became necessary, on account of the condition attached to Mr. Henry Grinnell's subscription of $2,000 to the fund,
which was to be paid within a limited time, only when that depth of
water had been attained.
Those facts are now mentioned, because they have an important
bearing upon the subsequent history of the work.
As soon as the Congress of 1852 had passed the harbor and river
bill, which contained an appropriation of "$20,000 for the further
improvement of the harbor of New York," by the removal of those
very obstructions, Mr. Meriam ceased to act as superintendent, and that
duty, by instruction of the Engineer department, dated the 17th Se~
tember, 1852, became mine. As I was required to continue operations on Pot rock, my first step was to survey it. Much to my surprise, I found eighteen feet three inches water upon it, instead of
twenty and a half, as before reported ; and I have ever since been at a
loss to understand why this discrepancy existed between the survey of
March 27, 1852, and that of October 19, of the same year. I must
not be understood as imputing blame to, or condemning in any way,
Lieutenant W. H. Bartlett, who, I sincerely believe, certified to what
he thought was the truth ; but in justice to myself I am compelled to
state the fact, to explain why it is that so much was apparently done
at so small an expense before I became the superintendent, and so
little at so great since.
The trufh is, that Pot rock being of a conical shape, and exposed to
the action for ages of a very powerful current, was in all probability
near its top worn into honeycombs, and yielded easily to the force of
the first few discharges ; but as the rock deepened it became much
longer and wider and harder, and more difficult to break.
The accompanying map gives its plan as it originally was, its shape
when surveyed by me in October, 1852, and its present condition.
The accuracy of the first I cannot vouch for, because the data from
whic~ it :vas drawn were quite imperfect, though the best probably
now m existence; but the others are trustworthy, for great pains were
taken to have them correct.
In all three cases, only that part of the rock above the plane of
reference, twenty-four feet below mean low tide, is given-the first
showing the curves for every foot rise from 24 to 8, the second from
24 to 19, and the last from 24 to 23. The $6,837 30, marked on the
second, is the cost of its reduction to that from its original form ; and
the $17,623 30 on the third, is the money expended between October
1 'i, 1852, and October 3, 1853; making the whole cost, to the pres~nt
time, $24,459 95, a sum of money very large, when compared with
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the quantity of rock removed, but by no means extravagant when all '
the surrounding difficultirs are considered, and a proper contrast
drawn between the previous al}d present condition of Hellgate.
The subject being new to me, when first assigned·to this duty, I continued Mr. Meriam's agreement with :JJions. Maillefert, which was to
supply him with all necessary materials, and to pay him $5 per charge,
and directed him to go on and fire 200 charges. When this was done
a survey was made, and the practice of firing 200 charges, and making
a surveyafter, was continued throughout the whole year. Each examination showed, that although the progress was slow, it was sure,
and gave me renewed assurance that we had the means in our power,
if we would use them, of reducing Pot rock to the required depth of
twenty-four feet men n low tide, and of rendering it forever harmless to
vessels of the very first class.
The great necessity of testing fairly this new system of submarine
blasting induced me to confine myself wholly to Pot rock, being satisfied that, if it could be removed, the destruction of the others became
an easy problem.
As Mons. Maillefert had, in the mean time, other engagements, the
blasting did not proceed continuously; but from the 21st October,
1852, to the 23d September, 1853, 950 charges of 125 lbs. of powder
were fired, lea·ving still a large part of the rock above twenty-four feet
mean low tide ; although, so erroneous vvere the jmpressions created by
Mons . .Maillefert's first successes, that Mr. Meriam, relying partly on
incorrect surveys, estimated that 200 charges would do what 950 have
fruled to. Estimates based on such calculations are worthless; and
indeed it is difficult in all such operations, unless the circumstanc;es of
the case are prE'cisely the same, to judge correctly.
.
This mode of blasting is not, in my opinion, of universal applicatiOn,
and such failures as at New Haven on the southwest ledge must
satisfy others that it is well founded. But as all the rocks and reefs
about Hellgate are of a similar character, I have no hesitation in saying, that by applying to them the same means as in the case of Pot
rock, they can all be removed.
The only surveys I have of them are those previous to September,
1852 ; but it is probable, judging from Pot rock, that th ey are not alto·
gether correct, and cannot be relied on.
It was my intention to have surveyed thf!m all myself, but my duties
were too numerous to allow me sufficient time. Jt is not, however, of
much importance; for the appropriation was too small to enable me to
attempt any more this year than has been done, and the surveys are
suffici ntly accurate to a . ist in making estimates for further operations.
~ hould here remark, that the position of some of the rocks i
uch,
bcmrr expo. cd at all tim , "~ c pt for a few minutes at slack water, to
aver ' trong curr nt, that tb difficulties of getting correct surv
are
very great, and that much care' mu t be exercised, with some experience, 1.o attain v n good approximate results.
La :-t ·ear, ft ·r hnvin fir·~ 200 charg s, of 125 pounds of powder
3 b, upon ) t r ·.k 1 ul~rmtt d to the department, under date of
~
mh r 2, ~n tnnat , Jt ~he' probabl co ~t of r moving all th princtp· 1 oh ~ tructwu t the nav1g t10n f the East river at Hellgate, in-
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cluclinO' Diamond reef, between the Battery and Governor's island, in
the ha~bor of New York. A year's experience does not induce me to
alter them much; for, although Pot rock is still above the depth of 24
feet, after being subjected to the shocks of 7 60 heavy charges, and will
probably require 300 more to be brought down to the proposed level,
the work to be done upon the others may fall slightly within the estimates.
These estimates are based upon the supposition that the rocks to be
removed are no harder than Pot rock; for, if so, I have no correct data
to go upon, as a very slight difference in their character might render
necessary a new mode of operation entirely.
As before stated, the whole amount expended on Pot rock during the
year was $17,622 66, and the number of charges 960, making the cost
of each one $18 66; a slight increase over that of last year, arising
principally from the enhanced value of tin, of which all the canisters
are made.
Vessels taking the west channel on their way from the east are frequently brought up on a reef jutting out from the west shore, called
Rhinelander's, and as a manifest improvement would be made by its
removal, I have embraced it this year in my estimate.
300 charges on Pot rock, at $20 per charge ........••••
600 charges on Diamond reef, at $20 per charge ....•...

Removal of Hallet's point. .............. __ .......•..
Removal of some rocks along shore. ___ ...•...........
Blasting Negro head _____ . _____ ... _• _...........•••
600 charges on Rhinelander's reef, at $20 per charge ....

$6,000
10,000
10,000
16,000
16,000
6,000
13,000
12,000

Of which js available .• _ •..•••••........... - .••.•...

87,000 00
2,377 35

Contingencies .•••.. _.....•••••........ - . - - - . - .. - - -

84,622 66
6,377 35

600 charges on Frying Pan, at $20 per charge .....••••.
800 charges on Way's reef, at $20 per charge ....•..•.•

00
00
00
00
00
00
00
00

Total estimate .....•..••...... _..•.....•. _• .,.. 90,000 00
·The amount required for 1864 . _____ ...•... _ .. _. _ .. __ $5 0,000 00
The amount to be reimbursed for mont'y expended ... __ . 13,861 59
Total amount called for_ ........ _. . . . . . . . . . . . . . . 63,861 .59
Even admitting that the above estimn.te will fall below the amount
actually required, the money expended for such improvements can
bear no comparison with their value.
The time has been when the harbor of New York was blockaded by
our enemies' vessels, and scarcely a sail could show itself beyond the
Narrows. That time may happen again; and although a. successful
attempt was made by Commodore Decatur to carry his sh1ps through
Hellgate, it was found too hazardous to be tried a.gain.
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To speak of the benefits accruing to commerce would be repeating
'\vhat every intelligent person knows full well; but to secure to our
national ships of the first class an unobstructed channel through the
East river from the city of New York, the centre of supplies to the
ocean, is a matter though hardly thought of in time of peace, might
become in time of war of the very first importance, not to New York
alone, but to the whole nation; and as it is the duty of all those
interested with the defences of the country to provide, if possible,
against every contingency, I cannot close my report without earnestly
invoking the aid of the government on behalf of a work which, whilst
daily facilitating the great and daily increasing commercial interests of
the country, may make the East river, in the hour of need, our only
safe outlet to the sea.
I am, very respectfully, your obedient servant,

WILLIAl\I D. FRASER,
Brevet Major of Engineers

Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
APPENDIX V.
FoRT HAMILTON,

N. Y.,

January 27, 1853.
SIR: I have .the honor to submit the following regarding the duties
of river and harbor improvement recently assigned me:
Both the subject and the localities of these duties are new to me. I
therefore beg leave, in the following report, to limit myself to somewhat
general idea.s,. _rather th3.n enter into details, which a more thorough
knowledge must enable me to arrange more satisfactorily than I can
possibly do now. Th e peculiarities of the localities are, to be sure,
strongly defined; the engineering principles applicable thereto are
apparently clear; but in a matter so important I feel it essential to
study both subject and locality, as much as circumstances wjll adn:it,
before giving an opinion which, if it is of any influence at all, may mfiu ence to great good or great evil.
. \V orks having jn view the improvement of the navigation of three
different neighborhoods have been intrusted to me. I will first speak
of Cranberry inlet. A survey of this has recently been made by the
coast. survey agents. I asked for a copy. of th.eir map last fall. It was
promised to me, but I have not yet received 1t; and as I have not yet
~een able to go there, I am entirely ignorant of th e problem there
mvolved, .and can give no intelligent. opinion regarding it. As, however, the mhabitants are doubtless desirous that something should be
done as soon as possibl , I respectfully suggest that ten thousand dollar~
a ~ked of the pr_ . ent .Congress, if not too late. I have heretofore
applie~ fo~ order to VI 1t this loca1jty, but have not yet received them.
I Will, m the n xt plac , peak of Shewsbury river. I went there
cr. The results of this examination I had
about tbe middle f e
th.~ honor t su mit t the department a few days ago. Th y were
\A tefly th e: The wat r: f the ocean are very frequently (at almost

?e
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every high tide during an easterly blow) driven across the narrmv strip
of sand beach separating them from the river into this latter, bringing
with them immense quantities of loose sand that is incessantly changing
its position in the river's bed. This is the chief difficulty; the first to
be remedied. It is impossible to get a map that will correctly indicate
the condition of this part of the river twenty-four hours after it is made.
The thing to be done first is, not the survey called for by the law appropriating money, but a prevention to the introduction into the river
of any more sand. This it was proposed· to effect by building parallel
fences along those parts of the narrow beach which were liable to be
overflown by the ocean, placing brush in the interval of these fences,
and keeping in pay all the time a person to watch the effects of the sea,
upon the beach, and to repair the first encroachments. This being
done, the natural agents that are at work during ordinary weather
will, as they have heretofore done, build up this intervening breach
into hills, cover them with grass and bushes, and thus create an
effectual barrier, probably the only one that can be created, to the
encroachment of the sea. After shutting out the sea a useful survey
may be made.
For the work relating to this river I asked an appropriation of ten
thousand dollars.
There remains Newark bay to be spoken o£
Here I directed my attention first, and principally, to the northern
part of the bay, in accordance with the instructions of the department,
and with "\vhat, I presume, was considered of most importance by the
commercial and political persons interested.
Enclosed is a map of the survey made of it.
I propose here to deepen the west channel, in the prolongation of
the channel of the river above, commencing at the upper end of the
bar at about the reference (7.00 ;) retaining this as the minimum reference in the centre of the excavated channel, giving it, between the
horizontals of (6.00,) a minimum width of about 300 feet, and an increased width and depth at its entrance into the deeper water of the
bay. This will give a minimum depth of about 11 feet 6 inches at
ordinary high water.
I show on the map the limits of this excavation. Its dimensions are
about 4,500 feet long, 400 broad, 1 foot 6 inches deep; giving about
100,000 cubic yards of matter to be excavated. I am unable to
estimate what this would cost, nor can I say whether it can be done
?beaper by contract than by my own agents; but I think it probable
1t can be done cheaper by contract. This, together with the necessity
of my being absent on other duty, induces me to suggest that it be done
by contract. I do not in any case deem any other local agent necessary than a trusty overseer.
The proposed depth may not be sufficient to satisfy the present
requirements of the Newark merchants, but it is as much, ifnot more,
than can be done with the money, and I think will in time prove itself
sufficient.
An increased mass of tidal water will be introduced into the river,
due to the increased water space created by this excavation. An
addition to this again will be due to the increased facility presented to
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the tidal flow, by which its velocity and consequently its momentum
are increased. The tide is thus made to flow during a longer time,
and further up the river. There will result from these causes both
more tidal and more land water in the upper part of the river. This
upon its ebb, will produce an increased scour upon the bottom, and
remove to deeper water all the sediment whose gravity is not sufficient to resist its pow~r. A Y1d this, I think, must not only prevent
any diminution in the depth o± t(le west channel; but if the quantity
of flood tide be not diminished by causes which I will elsewhere
indicate, it will maintain a greater permanent depth there. There
are other suggestions I have to make in this connexion most important
to the commerce of these waters; more so to Newark, I conceive, than
even the contemplated improvement on the Passaic bar.
I made a survey of the southern part of the bay last fall; the map of
which, now in process of execution, has been delayed by my attention
to other duties and by my illness. I was unable to make that survey
as thorough or as large as I desired, first fi·om the untimely desertion
of my assistant surveyor, and also from the severity of the wind blowing
over the open bay. I send a trace from a coast survey map instead.
By reference to this, it will be seen that the tide flows by two narrow
channels east and west into the southern extremity of the bay. The
two currents of flood meet west of Shuter's island, where there is, in
consequence, a bar-a narrow, intricate channel, or, in other words, a
serious obstacle to the progress of the tide through this western channel.
The larger mass of flood that fills Newark bay and its tributaries
come·s through the eastern channel. Previous to getting into the bay
it has to round the acute angle of Bergen point. From this there
extends, for some three or four hundred feet out, a rocky shoal, sometimes dry at low water ; on the extremity of this a solid pier for a
light-house has been constructed.
All along both shores of both narrow channels, constructions, various
in kind and magnitude, are constantly being made between high and
low water.
Art and nature here combine to inflict injury upon the commercial
value of these waters, only excelled by that which they threaten for
the future. They usurp and diminish the natural water space; they
obstruct the flow of the tide and shut out the flood; in all their rise,
diminish the quantity of water that reaches the upper country. .1\"ewark bay and its tributary rivers form a grand reservoir for the reception
of th_e flood, which, by its ebb, keeps open the navigable channels of
the nvers, of the bay, and of those its two channels to the sea. The
more water there is admitted into the reservoir, the more thoroughly
will all the e navigable channels be kept open; and the more thoroughly
the two tidal ducts are kept open, the more water will there be admitted
into the re ervoir. Th r verse is also true. Any effect, good or bad,
produc d upon one i immediately transmitted to the other. The re~er
voir and its two tidal cbann 1 are so intimate1y dependent upon each
otb r, that any change pr p ·cd for one necessarily involves a study
of both.
~t i. not my provin t ugg t remedies for injuries inflicted by the
artificml obstacles sp ken of aboTe. I, however, solicit attention to
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them as a growing eviJ, pregnant with results of the utmost importance
to the future value of these waters, and especially to the commercial
interests of Newark.
The natural obstacles mentioned above are, however, within reach
of the engineer's remedies, and may easily be improved; and, this
being done, much, I conceive, will have been done to obviate the injuries otherwise resulting. In fact, every consideration I can observe
demands that the first and principal effortf3 of improvement be directed
to the southern extremity of the bay. An improvement made there is
a growing benefit extended to the whole course of the tide that flows
through it. I am of opinion that, if the obstacles to the entrance of
the tide were in some degree removed, very little money would be
required for other localities. The bottom of the Passaic and the bar at
its mouth is of soft mud, and must yield to the increased scour that
would be created by this alone. By this means alone we abate a growing obstacle to the navigation of the Passaic, to which! solicit attention
now. By reference to the map, it will be seen that a shoal exists in
the middle of the river at the bend. This, I am told, is increasing,
and is the cause of much annoyance . It is, in my opinion, an evidence that the closing of the tidal way around Staten island is diminishing the quantity of tide that reaches Newark.
My study of the sul~ject convinces me that the obstacles to navigation of Newark bay that exist at its southern extremity demand the
first and principal attention in any contemplated improvement of it.
For this I now ask twenty thousand dollars. Next in importance is
the bar at the mouth of the Passaic, now proposed to be dredged. If
these two works are executed with tolerable ef-fect, the shoal in the bend
of tbe Passaic will, I think, disappear; the navigable channels be deepened; and the level oflow water be materially lowered. This will render
it necessary to cut off the tops and edges of some oyster-beds that now
exist in the channel of the bay, which, though now not in the way, will
then become obstacles of moment. These may also be a nucleus for
that shoal in the river, only to be removed by dredging. For both
these I presume five thousand dollars will be sufficient. I am of opinion
that if some latitude be left, by the law appropriating for this !>urpose,
as to the special locality where the money shall be applied, the mterests
of commerce will be consulted thereby. A more thorough acquaintance may bring to light localities more important than those specially
desig11ated in the law. I recapitulateCranberry inlet.-! solicit orders to visit that locality this winter, and
suggest that an appropriation of ten thousand dollars be asked of the
present 9~ngress, with some latitude in the phraseology of the law
appropnatmg.
~hewsbury rivcr.-I suggest that money be first expended in building
up the beach along its lower part into a harrier against the inroads of
the ocean; that the scour of the river be assisted by raking, to remove
th~ foreign sand from its bed; and that a survey be then m.ade. For
this I suggest that an appropriation of ten thousand dollars IS wante~ .
. Newark bay.-Bar at the junction of the Hackensack and. Pussa1c
nvers. I propose dredging the channel of the river across th1s b ar, to
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get a minimum width of 300 feet, and a minimum depth at ordinary
high water of 11 feet 6 inches. This is to be done by contract.
In the southern extremity of the bay, I suggest the amelioration of
the bar and the rocky ledge, that present the most serious obstacles to
the entrance of the tide into the bay and rivers. This locality, in my
opinion, demands. the first and greatest effort at improvement.
I suggest the subsequent removal of the shoal now forming in the
bend of the Passaic, and dredging the oyster-beds in the channel of
the bay. For these works I ask twenty-five thousand dollars.
I prefer not entering yet into any details as to the mode of operating
in the southern extremity of the bay, nor do I suppose it yet necessary.
In anticipation of this system of river and harbor improvements
being continued, I suggest that tide-gauges be established at different
points of the same tidal course. If this is approved, I would establish
one at Newark, and one on each of the channels by which it communicates with the sea. A record of observations being kept will show
the effect of any work done in the channel upon the tide.
During my recent surveys I used a sloop belonging to Major Delafield's works: this he will need himse1fnext spring. I shall, therefore,
be under the necessity of hiring a similar one, not only as in all ca~es
the most economical, but in some places the only mode of conductmg
my operations.
If the suggestions contained in the above report are sanctioned~
I propose during the early spring doing the work at Shewsbu:y_;
during summer, that in Newark bay and at Cranberry inlet. This IS
suggested by the weather. I can work satisfactorily at Shewsbury,
when nothing can be done at the other places.
I have the honor to be your most obedient servant,
M. HARRISON,
Lieutenant of Engineers
Brevet Brig. Gen. J os. G. ToTTEN,
Chief Engineer, Washington. D. C.

APPENDIX V-1.
ENGINEER DEPARTMENT,
Washington, F ebruary 15, 1853.
SIR: I have the honor to submit for your consideration the project
?f Lieut. Harrison, corps of engineers, for the removal of the bar at the
JUnction of the Passaic and H ackensack rivers, in Newark l>ay, New
Jersey.
This project has been considered by the board of engineers of river
a~d harbor. impro~emen~s; and their report, which is approval of
Lieut. Harnson's VIew , 1 also herewith.
The propo. ition i , t dredge the channel of the Passaic river across
the bar,. at the juncti n f th Hackensack and Passaic, tog t a mini~um w1dth of thr
hun~r d £ et, and a minimum d pth, at ordinary
lwrh water, of . 1 [i et m h .. This i~ to be done by contract.
I pr p ··e, ' 1th your appr bati n, to instruct Lieut. Harri on to pro-
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ceed with this w~rk, by .ope~ing a ~h~nnel through .this bar of one
hundred feet in width, and of such depth (not ~xceeding 11 feet 6
inches) as the present appropriation will secure; the balance, if any,
to be applied, together with any additional means that may be provided
by Congress, to increasing the width of the cut to that proposed by
Lieut. Harrison.
With the view of entering into a contract for the work, I will call
upon this officer to prepare the usual advertisement, and forward it for
examination and issue from this office.
Two traced maps, explanatory of the project, accompany this communication.
Very respectfully, your obedient servant,
JOS. G. TOTTEN,
BTev. Brig. General and Col. qf Engineers.
Ron. C. M. CoNRAD, Secretary qf War.
Approved February 21, 1853.

C. M. CONRAD,
Secretary of War.
The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX W.
ENGINEER OFFICE,
New York, October, 1853.
SIR: I have the honor to report, regarding the Shews bury river, as
follows:
·
September, 1853.-The work was commenced at the entrance of the
river into New York bay, and thence pushed up the river to the point
of junction of its two branches-the North and South Shewsbury.
From this point the directions of both branches withdraw from the
ocean; and the channels of both, as I learned from the people and
pilots on the river, remain permanent in depth and direction, and there
arc no difficu1ties to their navigation by the vessels built for the purpose. Below this point, however, the bottom consists of loose sand,
that changes its position with every change in the motion of the water,
. and the channel changes in depth and direction with every tide. It js
in this distance that all the difficulties occur, and here the aid of art is
specially required. Deeming this the most important part of the river,
and thinking it necessary to make its peculiarities, at least, known to
the deparlment ~his year, I labored to complete its survey this mo:r:th,
and succeeded m domg so. Want of time prevented my prosecutmg
the survey of the river beyond in time to submit it in my annual report.
It is unavoidably deferred till later in the year.
·
The sand beach that separates the river from the ~cea.n, along t~e
greater part of this distance, is only a few yards w1de, and so low,
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that an east wind on a full tide brings the waters -of the ocean over it
into the river. This is the source of the changes that occur in the river,
and the occasion of all its difficulties of navigation.
The rush of water across the beach necessarily brings with it greater
or less quantities of sand, which are deposited in the bed of the river.
This diminishes the velocity and the quantity of the flood, and, of
course, the scouring power of the ebb-the only power by which it can
be removed from the river; two results may, and in fact do, occur at
different times, depending upon the strength of these two agents-the
one irregular and extraordinary, the other periodical. When the first
power acts for a long time, or with more than usual strength, an" inlet"
opposite the mouth of the north branch may be the consequence, and
the river discharges itself immediately into the ocean. In the course
of time this inlet moves gradually towards bandy Hook, till the river
resurnes its original and present channel, and empties into New York
bay. The second result may be, that an inlet is not formed, but the
·quantities of sand washed over into the river be gradually carried down
by the ebb, and deposited near the river's mouth, when the velocity of
the current of ebb diminishes, and its scour is not sufficient to transport
it further. By this action the river's course is being gradually carried
out, and the scouring power of the ebb increased, till another easterly
storm brings over new quantities of sand, which must in the same
manner be transported to, and deposited in, deep water near .t~e
entrance of the river into the bay. Spermaceti cove, for instance, Is,
and for years has been, shoaling. This is, doubtless, in some degree
due to the deposition in it of sand, brought out of the river on the ebb.
This is a succinct history of the changes that have occurred in this
river. The same order of things continues now, and will continue,
till something is done to protect the river from the inroads of the ocean,
and prevent the introduction into the river of new quantities of sand
from the beach.
The sand that is introduced by the flood will be removed by the ebb;
and if any facilities are given to the entrance of the flood, and its flow
up the river, the power of the ebb will be increased, and the river
must be deepened, and be rendered more permanent in its direction.
Th.e work to be done to improve the navigation of this river is, first
to bmld up the low and narrow beach separating it from the ocean,
then to give a gentle and regular curve to its channel. To facilitate
both these objects, some sand should be removed by dredging from the
bed of th~ river, and deposited on the beach.
T~ere IS an abundant growth of cedar in the vicinity. If the brush
of this :vere spread over the low parts of the beach and picketed
down ; If parallel brush fences were built, and the dredged sand deposited on the horizontal layers of brush, and between the fences, the
beach would probably ~uild itself up in a few years, as it bas done
already at each extre?J!tY. of this length. It should be constantly
watched, and the first lllJUnes repaired.
The amount oft nnage wned on the two branches of the river,
in small sail ves 1 and steamboats is about five thousand tons.
Their business con i t in the transpo;tation of produce, lumber, mer-
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chandise and passengers, and is estimated to amount in value, for a
year, to seventeen hundred thousand dollars.
I have the honor to be, very respectfully, your obedient servant,
M. HARRISON, Lieut. of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chirj Engineer, Washington City.

ENGINEER OFFICE,

New York, October, 1853.

Estimate of funds required for the improvement of th.e navigation oj Shewsbury river, New J(~rsey.
l\faterial, (brush and lumber) ....•..............•. $1,000
Labor ....•.••...•...• _............. __ . _. __ ••• 4,000
Dredging, by contract ........ _.................. _ 5,000

10,000

- ---1\'I. HARRISON, Lieut. of Engineers.

APPENDIX X.
ENGINEER OFFICE,

New York, October, 1853.
SrR: I have the honor to report, regarding the survey of Cranberry

inlet, as follows:
August, 1853.-By reference to a map of the State of New Jersey, it
·will be seen that from the neighborhood of Cape May to that of Sandy
Hook there extends along the coast a sheet of water separated from the
open sea by a narrow strip of sand beach, and communicating with it
by openings across this beach at several different points along its
length. Cranberry inlet was, some forty years ago, almost the most
northerly of these inlets. It· was the inlet of Barnegat bay, nearly opposite the mouth of Sims' river, and some ten miles south of the Mitedeconk river. Though the locality is still called Cranberry inlet, it is,
.and for nearly forty years has been, high sand beach, presenting no
advantages whatever either for making or maintainiug an opening.
Since the closing of Cranberry inlet, Barnegat inlet, twenty miles south
of it, has formed the communication of Barnegat bay with the sea, and
the only route of vessels from any part of Barnegat bay to get to sea.
The geography of the localities will show that all the country on and
near Barnegat bay, and the rivers emptying into it, are very much interested in getting a canal from the head of this bay into Squam river.
It will very considerably shorten the time to their market, diminish the
sea risks, enable them to put small steamers on the route from the bay
to New York city, and thus develop the resources of all this country,
open a new source of supply to the towns on New York bay, and offer
increased facilities and diminished risks to all coasters from the south
trading to New York.
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The irihabitiuits of all the seacoast country of New Jersey are intrr·
ested in this measure, as the first and most important work towards
getting an entirely inland navigation from Cape May to Sandy Hook.
The survey of Cranberry inlet was commenced in August, and very
soon completed, giving the conviction that the result of my labor in
surveying this locality alone was of no avail for any useful purpose,
unless the survey was extended to embrace other localities and parts of
the bay; and that it was unwise, if not indeed impracticable, to reopen
an inlet here. If, as was presumable, the law making the appropri·
ation for this survey had in view the subsequent improvement of the
navigation of the bay, the survey was necessarily to be extended, in
order to get positive information upon the whole question, and not
merely negativoinformation of one particular locality.
This opinion of mine, regarding Cranberry inlet, I found, was that of
the inhabitants of the adjacent country most interested in the navigation
of the bay and best acquainted with it. ' They had of themselves
attempted to make an opening across the beach near the former inlet,
but were unsuccessful. It filled in as soon as the water began flowing
through it, and it became manifest to them that an inlet could not be
made and maintained without very great expense, even if at all ; that
any work in this sand, exposed to the accumulated power of the ocean,
must be of doubtful duration. Hence a change of ideas as 1o what was
best to be done, and hence, too, their petition to Congress ; in answer
to which it is supposed the appropriation of the survey of Cranberry
inlet was granted.
A consideration of the facts mentioned above, and of the interests
involved, induced me to extend the survey, so as to include the bay,
from a line a little south of the mouth of Sims' river to the head of the
bay, being a length of from ten to fifteen miles. This, however, was
confined to soundings to define the position of the channel, triangulations to determine the position of the most prominent points of the
shore, depending upon the coast survey maps for the details of the
country, the minor bays and the tributary streams. My survey was
completed early in September.
From the head of the bay to Squam river there is a distance of
a~out two miles across a country very slightly elevated above the level
of the bay waters. Along one line of this intervening space two or
more ponds occur, constituting almost a natural communication between the waters of the bay and Squam river. The construction across
this. tra~t of intervening land, of a canal deep enough for the coasters
na":Jgatmg Barnegat bay, would be by no means an expensive under!akmg, and the work could very readily be rendered permanent. It
IS qmte possible that the additional receptacle for the tidal water
~hrough quam inlet.' thus opened, must induce a greater flow through
It, and permanently 1mprov its condition. In this improvement all the
country bordering on 'quam river is deeply interested, not only as
regard. trad , bu~ the h alth of. the country depends on it. At certrun
season , quam nv r .an the t1de through the inlet are not sufficiently
powerful t k cp th mlct open. The waters of the river are dammed
up, ~ t gnatc in its bed, an g nerate disease ov0r all the adjacent
country.
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Among divers projects that may present themselves for the improvement of the navigation of Barnegat bay, I see no one that promises so
well as that of this proposed canal uniting this bay with Squam river ;
I see no one that promises to become permanent at so little cost; I see
no one supported by so large a number of persons, or opposed by so
few. I consequently respectfully recommend it to the favorable consideration of the chief engineer.
I enclose a copy of the petition of the inhabitants of Sims' river villnge to Congress. It makes lmown their views upon this question. I
attach other statistical information bearing upon it :
'"The number of vessels trading out of Barnegat inlet is fifty-five, of
from forty to one hundred tons, exclusive of a large number of vessels
of larger size, owned by the inhabitants of the country adjacent to Barnegat bay, and trading to southern ports, and frequently entering Barnegat inlet for a harbor-all, together, employing about eight hundred
seamen.
"The amount of tonnage in small vessels belonging to Squam river is
1,638 tons, and the annual value of the trade between Squam and
New York city is estimated at about six hundred thousand dollars,
($600,000.")
The range of tide in Barnegat bay, in its upper reaches, is about
eight inches. In Squam inlet it is about four feet six inches. There is
a bar near the mouth of Squam river which requires dredging; this
being done, it will facilitate the entrance of the tide up the river, and
increase the power of the ebb and improve the condition of the inlet.
There are shoal places in Barnegat bay which require dredging, and
the channel would be very much improved by being straightened. I
have not yet had time to get the information I desire regarding the
range of tides at Barnegat inlet, and the action of the meeting of the
currents of flood entering by two different inlets. I shall hope to do so
in a few days, in accordance with the sanction of the department, aud
will transmit it as early as possible.
I attach a problematical estimate for executing the work suggested
in the above report.
I am, very respectfully, your obedient servant,
M. HARRISON.
Lieut. of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.

ENGINEER OFFICE,
New York, November 6, 1853.
Estimate of funds required for the improvement of the navigation of Barnegat bay, New Jersey.
For dredging the shoals in Barnegat bay, and straightening its
channel ... __ ..... _ . . . • • • • • • • • • • . . . • • . • • . . . . • • • • . • $20,000
Part ii-23
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Constructing a canal from the head waters of Barnegat bay
to Squam river ........... .. ................ _.... _.. $20,000
For dredging in Squam river.............. . . . . . . . . . . . . . 10,000
Total........................................

50,000

M. HARRISON,
Lieut.

of Engineers.

APPENDIX Y.
FoRT DELAWARE,

December 13, 1852.
SrR: Accompanied by Lieutenant Casey, I have just returned from
·a visit to Little Egg harbor, New Jersey, made in obedienre to your
instructions of the 6th of November, with the view of examining the
.present condition of that harbor in reference to the public works, and
to navigation, &c. I shall now proceed to submit the result of my
examination ..
Ever since I received your instructions placing me in charge of the
repairs of the public works at Little Egg harbor, New J ersey, it has
been my aim to discover what works had at any time been constructed
by the United States at that point. I succeeded in picking up orally some
knowledge on this head from various individuals and reliable sources,
but I have derived most of my information from a report of Lieutenant
A. P. Allen, topographical engineers, made to Major Bache, of the same
corps, and dated November 11, 1839-a copy of which was furnished
me by Major Bache.
.
It appears that :Major John L. Smith, of the corps of engineers, m
] 837, or thereabouts, built four jettees of small piles, brush, sand , ~nd
sod, perpendicularly to the shore of Tucker's island, which at the t1~e
covered the harbor seaward, with a view" to prevent the rapid wastmg
of the beach by the abrasion of the surf." Three of these jettees were
immediately carried away, leaving only one in existence at the elate of
Lieutenant Allen's report, and of this some vestiges are yet to be seen.
"ln 1838 and 1839 there was constructed 7,859 lineal feet of brush
fence, running in parallel lines lengthwise the island, and conforming
as nearly as possible to the direction of the surf-one line situated near
high-water mark, and the other occupving a line almost central of the
island." The object of these fences,"' as stated in the original report
re~~~mending their erection, was "to serve as a receptacle fo~ th~
d1:lftmg sand, and become the nucleus of a more permanent protectwn.
Lieutenant Allea made a survey of Tucker's island, which, on cump~riso.n with a .map to which he refers of a survey made under the
~1rectwn of laJOr B~ ·he t n years before in 1829, showed that the
1 ~and durin~ that p nod lo-t on an average 400 ~ t along the seashore.
L 1.eu~enant 11 n =--t:lt s "that th se fences do not guard against th~
pnnc1pfl:l ~~nnrr r, wlnch, n:· ha o.ften be n uagested, lies in the gradual
nndenmmng f th b ach by the urf-a process of de3truction which
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must continue to go on in spite of all works founded above high-water
mark." I have seen neither of the maps referred to by Lieutenant
Allen; but the coast survey chart doubtless gives a correct delineation
of the shore lines, as well as those of the channel, in 1840, only a year
subsequent to his survey. I cannot learn that any other public works
were ever constructed at or near this harbor by the United States than
-those described in Lieutenant Allen's report. The harbor at this point
prior to 1850 was an inner bay, protected seaward by Tucker's island,
or Short beach, having its egress by channels to the southward of the
island called the "New inlet." The object of all the public improvements was to' preserve the island, thus forming a natural breakwater,
from the destruction with which it was threatened by the rapid encroachments of the sea. In 1850 the sea broke across the island, and
by October, 1851, had cut a new channel, called the "Little inlet,"
affording uot less than eight feet water through it from the harbor to
the sea.
In company with lVIr. Thompson, collector of the port; Mr. Farrar, a
citizen of Tuckerton, largely interested in the coasting trade; the lighthouse keeper, and an intelligent fisherman by the name of Horner, who
\Vas in the employment of the coast survey party at the time of their
survey, I visited Short beach, or Tucker's island, on Wednesday, the Sth
instant. The accompanying sketch, made by Lieutenant Casey on a
tracing from the coast survey chart, gives a fair description of the condition of the island and the site of the old harbor as we found them.
The changes undergone have been so thorough and radical, it is
quite clear to my mind that it is no longer practicable to repair or reconstruct the public works heretofore made ·with the sole view of protecting Tucker's island from the sea. The island itself has been cut in
two, and there is a deep inlet running across the very site of the line
of works erected for its preservation, and which this appropriation
seems to have been intended to repair. These changes appear to be
still going on, not having settled into that degree of stability which the
harbors and inlets on this coast often assume for a term of years . I
observed a continuous line of breakers across the entrance into the
"Sod channel," whilst there was a wide and smooth opening across the
bar of the "Little inlet." The south channel, formerly the main inlet~
has been abandoned for several years. It is indeed quite possible that
all the inlets to the south of the old island will fill up, and that the inlet
which has been opened across the island, called the "I ,ittle inlet," will
eventually become the principal channel. Whilst this island is underoing such a rapid process of clestruction at both ends and through its
icldlc, the beaches to the north of it are making southward, and those
to the south of it are wasting on their northern ends.
A correct and full survey, furnishing a new chart, buoys to mark the
channel of the "Little inlet," and beacons on the shore-works appropropriately devolving on th e Coast Survey and Light-house boardwould prove most useful, and are ind eed actually c.;:-lled for by vessels
frequenting or running into Little Egg harbor; but I must say that any
such works as may properly be termed harbor improvements, would,
as ~ar as I am ~ompetent to j~dge, prove to be fut~le and vvort~less, and
their constructwn only result m a wasteful expenditure of pubhc money.
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The site of the present light-house must inevitably follow the fate oi
the island; but it is moreover threatened by some sudden encroachment of the sea through a breach in the sand, which timely and vigilant
care would effectually guard against, by closing these breaches as they
are formed with a few cords of brush, pinned down with short p)les.
The light-house keeper, under the direction of the collector of the port,
could, with the expenditure of a small sum in every quarter, do everything, short of the expenditure of a sum which I shall not pretend to
estimate, that it is possible to effect towards the preservation of the site
of a structure which did not originally cost over $5,000.
I shall require fifty dollars of the appropriation for the repairs of the
public works at Little Egg harbor, to cover the expenses of my late
examination.
Respectfully submitted.
JOHN SANDERS,
Brevet Major of Engineers.
Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. 0.

APPENDIX Y-1.
OFFICE OF DELAwARE BREAKWATER,

Philadelphia, April 30, 1853.
SrR: In conformity to your instructions, I last week visited Litt~e

Egg harbor, to examine its present condition in reference to the pubhc
works and to navigation, and to form an opinion as to the manner of
applying the recent appropriation for "repairing the public works" at
that place.
For an account of those works and their present condition, I would
refer you to the report of.:Major Sanders, of D ecember 13, 1852.
No material change in the general outline and character of the har·
bor appears to have taken place since the date of his report, and I have
therefore adopted his sketch ; but, to represent more fully the actual
condition of things, I have prepared the accompanying sketch, on whic~
the rapidly forming spit from the extremity of Long beach is approximately laid down, and the outline of the harbor, from the coast survey
chart, is sketched in red.
A reference to this sketch will show the breach which has be
formed through Tucker' s island, and the new channel thus created in
the harbor.
It will also show that the "Sod channel," mostly used at the date of
the coast survey, has filled up; that the east channel remained as
good as ever, and is now principally used, (and its character is said to
hav~ b ~n unchangeable ince first known,) and that the south cha~
nclis still good, t)l uah no~ muc~ used. The position of the sand-sp1t
~r hoal, f~rC?
m conn x1 n With the new ehannel through the i land,
1s al" exhi 1t , and th southern extension of Long beach laid down
approx1mat ly.
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The appropriation made is for "repairing of public works at Little Egg
harbor;" and to judge how or where to apply it, it must be observed1. That the event which these public works were designed to prevent has actually and irremediably occurred.
2. That the "public works" themselves have been mostly swept
away-a few detached portions of the brush fence only remaining.
3. That the harbor has as yet suffered no injury whatever, either as
a harbor or in the facility of ingress and egress; nor does the present
aspect of things threaten any deterioration in either of these particulars.
4. That in the past few years very considerable changes have occurred, which have deranged the old regimen of the harbor, and the new
one has not yet fully developed itself; hence we cannot intelligently
design any considerable system of works, (if otherwise desirable,) for
we know not which way nature is working. Moreover, the wording of
the law making the appropriation is such that it does not appear to me
applicable to any new system of works.
1 concur, therefore, fully with l\Iajor Sanders in the conclusions he
arrives at in his report.
The observations of the last twelve or fifteen years have gone to
show that the beach of Tucker's island had receded several hundred feet
before 1he breach through the island · actua1ly o.c curred ; and as the
northern extremity of the island at the same time was carried away
rapidly, it has been assumed that the whole island was in process of
being destroyed.
I have no experience as to the action of the sea upon this coast, but
I am not aware that the sea is encroaching upon it. The mere action of
the waves of the sea, however violent, will not (after having cut it down .
to the proper slope) destroy a sand coast unless aided by lateral currents.
Every inlet produces local currents, which modify the action at its particular locality. Such local currents, of much complexity, must have
always existed at Little Egg harbor, as the various directions of hs
numerous channels or outlets and that of" Old inlet" will show, by
mere inspection of a chart. Without a knowledge of these currents it
is impossible to form any SJStem of protection; and parallel lines of
works can have no effect unless they go very deep and are constantly
watched.
Why the shore line of Tucker's island has been rapidly abraded,
while that of Long beach has remained comparatively permanent,
it is not worth while to conjecture; but the abrasion of the northern
extremity of the island seems to me to be sufficiently accounted for
by the current which has been thrown upon it from the inner bay, by
the elongation of the southern extremity of Long beach, aided by the
waves of the ocean and of the bay from the northward. This latter
evil seems now to be correcting itself. Old inlet is now almost completely obstructed. The spit from Long beach reaches within a little
over a mile of Tucker's island, and connects itself with the island by
a wide bar, without channel, on which breakers form in smooth weather.
T~e \\.~aters which once flowed through tbis pass find their v~nt through
Little mlet and the southern channels; and my impressw.n IS, that the
northern portion of Tucker's island will soon connect Itself pen~a
nently with Long beach, and be maintained by the same law which

S. Doc. I.

358

now maintains ·and extends Long beach. Hence I conclude that there
will always be land where the light-house now stands, though I do not
mean to convey the idea thereby that the building is perfectly secure.
I know not the depth of its foundations, (a11d they are probably superfi~ial,) and the surface of the island "\vhere it stands, may be yet carried
away. According to the statement of the light-house keeper, some 75
0r 100 feet of high bank has been eaten away in the last eighteen months,
and as much more abrasion will bring the sea to the foundations of the
light-house.
There are also " swashes" cut throu gh the high part of the island
n.e ar the light-house, and an easterly or southerly storm of long duration might make a clean passage, and perhaps endanger the structure
from this quarter.
The application of a small sum to restoring the brush fence in the
yicinity of the light house, and (if the thing is practicable) to protecting the shore in front of the building, might be expedient ; though this
latter o~ject does not come within tbe scope of the law.
The light is said to be of little or no use where it is; and if so, its
loss would not be a subject of regret.
.
In conclusion, I would say that a resurvey of the harbor, and providing sufficient buoys or beacons for marking the entrances, is what,
in the present state of things, is most required.
To devise works which must protect the light-house seawar~, wo~ld
require a further examination, which I wiJl make sho uld you direct It.
I am, very respectfully, your obedient servant,
J. G. BARNARD,
Brev . .Ll!a:for of Engineers.
Gen. Jos. G. ToTTEN,
Chief Engineer, o/c., ·washington, D. C.

APPENDIX Z.
PHILADELPHIA,

February 15, 1853.

SrR: I have to submit, for consideration of the board of engineers,

the following report and project for the "continuation of the Delaware
breakwater."
The present condition of the work may be briefly stated as fo1low :
Commencing at the west end of the breakwater proper, and followinrr it lcnrrth eastwnrd, 9 5 fc et are completed to full dimensions of
15 feet above low wat r; thence 321 feet are raised within an average
of 6 feet of full hcirrllt; thrncc 217 fc f't nre completed to full height;
then ce 427 f tar' r:ti-.; ·c.l f(' t above low water; thence 267 feet arc
·omplf'tcd ; thence 0 0 feet nrc raised from to 9 feet above low water.
:At ·ith_C'r ·nd of tb nhov.c li1~it · there j an irregular slope to lowwnter lm : on th w ~t nf 1 f ·et · on the east of 25 to 30 fe t base.
The yctunl l n~th_ l~~~-r {(Jr~, of :vl;at mny be c~llcd sup r tructure of
P.'I mrr worl~ 1:· ~ :.>G2 fe :t, _or 51 ynrcl.;:.
(The dimen iou of work
are
· ·cl 1th light vanatwn · in difterent reports, but the above are
1
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from recent measureme~t; the same remark being applicable to the dimensions~ which will be given, of the ice-breaker.)
The number of cubic yards required, therefore, to complete this portion of the breakwater to 15 feet above low water, would be 2,140
cubic yards for the first unfinished portion, 4,128 for the second, and
3,978 for the third; or, in all, 10,246 cubic yards.
I find, in the records of the work, no data by which to estimate the
number of tons of stone actually required per cubic yard of volurru~.
Major Bache estimates the qu::mtity nf stone for the above work at
17,587 tons, which is very nearly L~ (1.716) tons per cubic yard, and
(estimating the specific gravity of the stone at 2~) very nearly equal to
the absolute weight of a cubic yard volume of stone, making but very
small allowance for the interstices in the mass.
Taking this estimate, however, as an ample one, it requires 3,67 4 ·
tons of stone f()r the first section, (unfinished,) 7,090 tons for the second,
and 6,826 tons for the 3d section, in the order above mentioned.
The superstructure of the ice-breaker is. in the following condition:
Commencing at the west end, there are 219 feet from 10 15 feet above
low water; 475 feet, about 9 feet above low water; 63 feet, 15 feet
above low water; 413 feet, 7 feet above low water; 195 feet, 11 feet
above low water; 45 feet, 15 feet above low water; and irregular
slopes down to low water at each end-at the west end, of 22 feet; and·
at the east, of 33 feet in length. The actual length of the superstructure, exclusive of these slopes, is 1,410 feet, or 4 70 yards.
The height to be given to the ice-breaker appears to be still an unsettled point. When the work was originally planned, 9 feet was the
highest tide known to the commissioners; a nd upon that they fixed the
height, both of the breakwater proper and ice-breaker, at 12 feet. During the progress of the work, however, the tide was known to rise as
high as 12 feet above low water. This induced a change of profile,
and three feet height were added, giving a total height of 15 feet; no
doubt, so far as the breakwater proper was concerned, an important and
necessary change. But there seems to have been some fluctuation of
opinion, among the different officers who have had charge of the work,
as to the necessity of applying this increased height to the ice-breaker,
and even as to the necessity of raising it higher than 10 feet.
On the profiles of 1836, this increased height is sketched on the
original profile; and, as has been seen above, some portions of the
work have actually been carried to this height But it would appear
also, from the letter-book, that the necessity of it has not been gen':"
erally concurred in.
In Jcscribing a severe storm of the 15th, 16th, and 17th of March,
1843, lYiajor Bache uses the following language:
"It will be seen, from the foregoing statements, that, although the
winds which prevai}ed during the grrle . _ were from the quadrant included between northwest and northeast, the winds of all others to which
the ice-breaker is most exposed, the stone on that worh, as £1r as the
examinatio_ns could determ~ne, had not in any case been di splaced.
The attention of the bureau IS called to this fact, as confirmatory of the
opinion expressed, in the last annual report, of the breakwater, that the
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elevation of the ice-breaker should be limited to 10 feet above low
water, instead of 15, as originally proposed."
. And his estimates are founded upon that hei5ht down to 1849, when
he modifies the item for the ice-breaker, so as to provide for a heiaht of
12 feet . .But, although he describes several storms since the one ~hove
mentioned, he does not, so far as I can discover, give anywhere the
grounds for this change, which is in opposition to his strongly reiterated
opinwn that 10 feet was sufficient. The decision of the question is not
important in reference to the present appropriation, as it is quite madequate to finish the more important work on the breakwater proper.
Assuming the intended height to be 12 feet, I estimate the number of
cubic yards of stone, required for completion, to be 5,015. Major
Bache estimates at 9,054 tons the quantity of stone necessary for that
oqject, which would allow 11- tons per cubic yard.
The quantities of stone above given for completion of the superstructure must be made up entirely of large stone, weighing two tons and
upwards-the standard which has always been adopted.
Besides the above, there are some deficiencies in profile, below lowwater line, of no great amount, and which I cannot estimate, which
will require a certain quantity of smaH stone. There are also three or
four holes, of considerable extent, cut in the bottom by the action of
the currents, which it is considered important eventually to fill up; and
the quantity required therefor, as estimated by :Major Bache, is 15,827
tons.
For completing the work~ therefore, on the present bases, to 15 and
12 feet heights, requires 42,468 tons of large and small stone; and the
estimate :fi)r procuring and depositing the same, with all contingencies,
is communicated to you, as taken from Major Bache, by lettrr of the
5th instant.
The amount is stated at. .... _ .... __ - ............ - .. Of which there is now appropriated .•.. __ ............ _

$137,910
30,000

Requiring to be appropriated • __ ..•• ____ •.....•......

107,910

Although having no immediate bearing upon the manner of applying
the present appropriation, it is thought proper to make some allusion to
the changes which have taken place in the bottom.
As early as 1834, the formation of a considerable shoal caused the
War D~partment to order a board of survey, and, upon their recommendatiOn, all further extension of the longitudinal dimensions of the
structure was su pended, and the operations thereafter were confined
to completincr the part commenced up to their intended height. The
pre ent structure is, in on equence, unequal in extent to the work originally def:;igned, the br akwater proper lacking 346 yards and the icebreaker some 30 Y?-rds of th ir projected lengths .
.I cannot .a .certam . .xactly wher. the e deficiencies are, as compared
wnh the orJCYmal d ,gn; but am mclio d to believe, that that of the
b.rca kwat r i ~ t?e w t rn nd towards the cape. On this suppo ilion, ho\v
r, 1t 1s n . my to . uppo that the ice-br n.ker is some
100 y· r ~ '" ··tward f Its mt ndecl position; for :Major Bache states
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the gap between the two works to be 457 yards, while by original plan
it should have been 350. Lane's survey, however, gives this gap about
400; and Smith's map of the shoals, in 1834, gives it exactly 350 yards.
I presume, however, Major Bache's statement is correct, as I believe
it is taken from measurement. This would make the breakwater want
100 yards on its eastern and 246 yards on its western extremity, to
bring it up to the original design. But this idea is no longer entertained;
and the change of location, if there has been one, is beneficial, as vessels are still shy of the entrance between the breakwater and the cape,
(though now without cause,) and the gap is considered none to wide for
an entrance.
The progress of the shoal was quite rapid till about 1834 or 1835,
and was even perceptible as late as 1842, though becoming firmer in
its character, as if the new regimen of the harbor was permanently
established. Since the latter date I cannot find any evidence that any
material change has taken place; and the opinion of those who have
been connected with the work, and of the inhabitants of Lewis, is that
there has been none.
As soon as I have the means at my disposal, I propose to make a
survey, by which the changes since 1842 can be known. The matter
has, however, no important bearing upon the application of the present
means.
My project for the application of the $30,000 now in hand will be
governed by the following considerations. The greatest degree of efficiency to the harbor should be obtained that the means will admit.
The breakwater proper, furnishing the principal protection, should be
raised to its full height through as great an extent as possible. This
requires nothing but large blocks, though some small stones might be
used with advantagP, I should think, in fitting the interstices.
The only other application for small stone is, for filling out some
deficiencies in the profile, and for filling the holes in the bottom, at the
end of the structures. To do this completely, would require, according
to Major Bache, 15,827 tons of stone; more than the present appropriation would procure. From the best information I could get, these
holes have not changed materially for many years, and it is not believed that they endanger the structure. As it is, however, necessary
to receive a certain portion of small stone with the large blocks, I
have included a proportion of one-sixth the whole amount to be applied around the ends of the breakwater, and as before stated. The
estimated application of the appropriation will, therefore. be as follows:
6,000 tons of stone in blocks of two tons and upwards, at
$18,000
$3- - .• - - - - .. - - - .. - - • - - - • 1,200 tons in pieces less than i ton, at $2 50 .. ____ ..•.....•
3,000
Machinery-2 cranes, at $600 ......••..•..... _.. _ .•. _..
1,200
2 capstones, at $40 ...•..... __ ... _.. _ . __ .. .
80
120
6 mooring buoys, at $20. __ ... __ ........... .
360
3 boats ............. _.. ___ ........ _•....•
500
chains, ropes, blocks, and other machinery- . - - 200
instruments ••.•••.••.•.• _...•.•••••.••.• · •
0

-

-

-

-

-

-

-

-

-

-

••

-

-

-

-

••

-

-

-

-

-
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Services-1 overseer, per month at $100 .........•
2 crane masters and inspectors of stone .. .
1 rigger....... _ .. _..... _........... .
2 inspectors at quarries. ____ .. _.. :.: .. .
1 clerk and draughtsman ... _........••
40 men ..•. __ .........•.• ~ ....•.....

1,000

For one month. __ .. _.....•..........

1,460

$100
120
45

120

75

For 2~ months .....................•........
Contingencies .............•.•• _.................... .
Reserved from appropriation .....•••.......•..........•

$3:650
890
2,000
30,000

By using two cranes anJ a double gang, I find it more economical
than one crane with a single gang of men. It is probable that the estimated quantity of stone could be deposited in two months; but I have
thought best to make a large allowance and also a large reservation
from the appropriation, in order to be sure not to involve myself in contracts beyond the means available.
The quantity of large blocks estimated for will complete the first
and about one-third the second unfinished section of the breakwater
proper.
In estimating for a clerk and draughtsman, I have contemplated one
who would be able to assist me in the surveys and drawings of the
.. harbor, and rated his service accordingly.
I will forward specifica6ons for stone contracts in a day or two. If
there is a prospect of another appropriation, it would be best not to call
for proposals until it is made, as the larger amount would procure more
favorable terms.
I am, very respectfully, your most obedient servant,
J. G. BARNARD,
Brevet Major of Engineers.
Gen. JosEPH G. ToTTEN,
Chief Engineer, 9c., Washington, D. C.

APPENDIX Z-1.
ENGINEER DEPARTMENT,

rVashington, March 28, 1853.
SrR : The hoard of engineers of river and harbor improvements

have· coz:sidel:cd th.e report of Major Barnard, corps of engineers, on
the ~ontm~nt~ m of th Dcl~~wa~·e breakwater, and approve of his sugge:::uons relative to the appbcauon of the existing appropriation to the
work.
. f ajor
arnarcl proposes to rui. c the breakwater proper (which furm l1 · th pri 1cipal protection) to its full heiaht through as gr at an
c · nt a th prc::eut mean. wtll allow; thus obtaining the greatest de-
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gree of ·efficiency to the harbor that the limited appropriation will
afford.
The breakwater has now a height above low water, varying irregularly from eight to fi±teen feet; the low places should be filled up with
large stones, so as to make the crest of a regular and uniform height.
Some small stones will be used to fill i:n,terstices and holes in the
bottom.
I concur in Major Barnard's views, and have the honor to propose,
with your approbation, to instruct him to proceed to the execution of
the work accordingly-the first step to be the issue of an advertisement
from this office, with the view of procuring tenders for furnishing the
stone, and depositing it at suitable places on the breakwater.
The report of Major Barnard, and that of the board of engineers, are
submitted herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Brevet Brigadier General and Colonel of Engineers.
Hon. JEFFERSON DAvrs,
Secretary of "fVaT.
Approved:
JEFFERSON DAVIS,
Secretary of fVar.
WAR DEPARTMENT,

March 29, 1853.

The officer was instructed to carry the project, as approved, into execution accordingly.

APPENDIX A A.
ENGINEER OFFICE, FoRT DELAWARE, AND
UNITED STATES HARBOR lMPROVEMEXT,

Philadelphia, February 7, 1853.
SIR: In obedience to instructions from the Engineer department,
dated the 6th of November last, placing me in charge of the construction of a harbor on the east side of Reedy island, for which Congress
has lately appropriated the sum of $51,090, I now proceed to subm it'
the following as my report, and shall accompany it with a map and
the necessary drawings, to explain the plan or method of construction
recommended:
The amount appropriated being fiJr the construction of a new ~nd
complete harbor, 1 do not feel at liberty to project it on a scale to which
the means available would prove in commensurate. A permanent structure and small outlay are incompatible in worl\s of such unavoidable
m agn~tude . Cht>apn.ess, as well as strength, is an indispensal>~c clement m any plan wh1ch can now
resorted to for the constructiOn of
this harbor. It therefore gives but little ranae of choice in the selection of the materials to be used, and I think ~xcludes, :for the present,
all consideration of the hollow cast.-iron pile with which IY~ajor Bache
has most ingeniously proposed to make the piers for formmg the btrr--
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riers to protect the harbor from ice. In this case, I feel satisfied that
wood must necessarily be resorted to, and mainly relied upon, as the
material out of which the necessary structures should be formed. But
as it is a perishable material, where exposed to atmospheric action, it
should be used in such form, or in such combination -vvith other materials, that the parts which decay can be renewed without the necessity
of rebuilding the whole work; or, which would still be better, replaced
at a future time, when the means should be less restricted, by a more
permanent material, and thereby converting the work into an enduring
structure. A question as to the choice of site for the harbor, which is
to be constructed on the east side of Reedy island, does not seem
to arise. I submit a map of a minute and detailed survey of the part
of the Delaware where the chaunel most closely approaches to the shore
of the island. The harbor of Reedy island is neither called for nor
projected with the view of affording a place for lading or unlading vessels~ but solely to offer and furnish ample shelter, readily accessible, to
vessels when stopped or endangered in their passage up and down the
river by fields of running ice. Such a harbor requires no intimate connexion with the shore of the island, or that of t.he main land. The
island itself would therefore only be brought so far into the system of
improvement as it may indirectly serve to protect the harbor from unnecessary exposure on a side which would otherwise be uncovere~l.
According to the continuance, as well as to the intensity of the cold m
winter, ice forms and lodges on the shores, extending out at times even
into twelve feet wat.er. No artificial structure to protect a harbor
would seem to be required within the line of this fast or shore ice. ~o
osition, if it could be exactly fixed, would indeed give the precise
starting point for the line of structures or artificial obstacles which are
to serve for stopping or deflecting the running ice. The only arrangement, which it seems at all possible to adopt, for protecting a harbor from
running ice, is to construct on either side-that is, above and below
it-lines of obstructions which will keep off the ice. These lines have
heretofore universally been made, without even a suggestion to the contrary, p::u allel to each other, and perpendicular to the shore, or at right
angles to the current. These structures, usually detached piers, being
placed close enough togetb.er to jam the ice by preventing the large
field s from passing between them, and also strong ancl massive enough
to sustain, not only the ice thus lodged immediately against them, but
als.o .to resi~t the shock or pressure of the floating fields continu~lly
stnlung agamst that already lodged. The outer edge of the fast ICe,
lodg~d asainst t~e piers, offers a deflecting line to the floating fields
runnmg m the nver. It fairly seems that it would not be unreasonable
to a· ume that this line would afford the most natural and best position
for the site of the structures intended to turn the ice from the harbor.
It .would moreover seem, that the nearer we approach to the position of
th1 natural line, the ~e s rna iv and strong will the obstructions have
to b to effect the bJ ct f d fiec · a the ice. The mud, carried in
su:·P n io by the ':v~t r~ of tb
~ware, is so thick that it settles
~ 1th wonderful rap1dity wb rever the current is at all checked. The
1 :t~·uct" ons pla · u in th w at r for t~w purpose of stopping or turning
th · 1cc, cannot be made t offer too httle impediment to the free pass-
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age of the water in its currents of ebb and flood ; for, in fact, if a space
were included between two continuous piers, jutting out from the shore,
its bottom \vould rise above the surface of low tide in a very short
time. Wharves and landings on the Delaware are made by building
and sinking crib piers, made of logs, and filled with earth and stone.
This kind of structure has, as yet, alone been resorted to in constructing ice harbors in the Delaware. The piers built at New Castle, for
the protection of its harbor, which are eighty feet long, up and down
the river, by forty feet wide, have afforded sufficient evidence of their
stability in withstanding the shock and pressure of the floating ice of
the Delaware, to furnish a limit of stability as great as it may be necessary to approach with any other structure intended for a similar
purpose. Such piers as referred to never cease settling until they arrive at a solid and firm bottom. To reach such a bed where our harbor is to be built, would require crib5 or piers with an extreme height
offifty feet. A single wooden pier, substantially built and properly
filled, and settled to the eastward of Reedy island, in twenty feet of
water, would not cost less than $10,000. It would take four such piers
to cover any space at all, and another pair of them for every additional
hundred feet given to the width of the harbor. Four piers would cover
a space about one hundred and fifty feet wide, measured across the
current. If the inner piers are placed near the line of shore ice, the
harbor of four piers would not embrace a space affording a sufficient
depth of water for any large vessel. This harbor must extend out to
the twenty-one foot low-water curve, as it will then admit, at half-tide,
the largest ship navigating the Delaw;are. They are at times loaded
to twenty-four feet water. The depth of wft and penetrable mud, in
the bed of the river where the harbor has to be located, is from thirteen
to sixteen feet. Certainly no vessel, left on such a bed by the falling
of the tide, could suffer any injury. A steam-tug, with a tow of ships,
requires a certain width of entrance to get into a harbor. Doubtless
any width over ·five hundred feet would suffice. I fix the width of the
entrance of the harbor which I have projected at nine hundred feet, not
only to secure a more ample interior space, but also, if it should beoome
necessary at some future period, to allow the extension of the lines forming the harbor further out into the river, without changing their direction, and so as still to preserve a sufficient opening fix a free and easy
entrance into the harbor. The bed of the Delaware undergoes changes
which we can neither foresee nor prevent. Those familiar with it will
not hesitate to admit, that a harbor might be filled up independent of
any cause arising from changes in the currents, fairly attributable to
works which may be placed in the water. Such a contingency, when
it happens, would put all plans on an equal footing by rendering the
best worthless. The possibility of its occurrence only adds to the uncertainty ofthe result to be attained, without, in the least degree, dispens
in~ with the necessity of ~ttempting to provide an adequate shelte: on
th1s part of the Delaware for vessels put in jeopardy or danger by nver
ice. Attention is naturally drawn to the structures which have heretofore
been used and tested, solid piers of wood and stone; but such piers,
independent of their first cost, will require rebuilding above half-tide
every twelve or fifteen years. They present no advantage on the
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score of permanency over th0se which I am going to propose. To ba
sure, these cribs can also be_made to furnish a good and durable
foundation fi·~m low .water for a superstructure of stone m.asonry.
I would substrtute a simpler and cheaper method of constructing the
pjers, by which we can increase the number for the same expenditure
of money, thereby extending the width of the space covered to five
hundred and sixty-five feet, and making a harbor from the twelve-foot
to the twenty-one foot curve at low water. The new pier will have
the further advantage of only offering one-fourth of the obstruction to
the passage of the water of that presented by the solid pier. I shall
now proceed to describe the plan which I submit for the construction
and arrangement of the piers. The piers are to be so arranged and
placed, that the space covered for a harbor shall extend fifteen hundred
feet up and down the river, on the island side, and gradually narrowing to nine hundred feet, opening on the channel side, givjng a width
protected (as measured across the current, from the twelve-foot to the
twenty-one foot curve at low-water) of five hundred and sixty-five
feet ; its entire area exceeding fifteen acres. The average size of
the piers to be about twenty-nine feet wide by about forty-six feet
long. The medium side pier will consist of ejght parallel rows of
piles driven in the line of the current, and about three feet in the clear
fi·om one another. The rows of piles made up of long and short piles;
the heads of the latter not rising much above low water, but those of
the former left well above the level of the highest tides. The short
piles, for the present, are solely made to perform the function of adding strength and stiffness to the row, and of furnishing the means of
connecting all the rows with one another, so as to form them into one
united structure. But the plan looks eventually to the time when the
long and short piles can be cut off at the level of low water, and the
whole capped and covered with a platform for sustaining a stone
superstructure, wqich would thereby convert the piers into a permanent work. The long piles, having their heads exposed and subject to
decay, must be selected from the most durable woods. I propose to
get white oak and Georgia pine logs. The short piles, which are to
be twice as numerous as the long ones, being kept below the influence
of atmospheric action, are exposed to no decay ; for experience and
observation show, that the worm does not attack timber as high up the
Delaware as Reedy island. Hemlock, Chesapeake pine, or any other
s~und and strong wood, will answer for th~ short piles. The string
pieces ~onnecting the piles of a row, and the cap logs connecting the
r~ws With one another, can be made ofwhite pine. The cap logs runmng across the heads of the high piles, will tend to preserve them
from decay. To prevent any injury to the iron from rust, it can all be
galva?ized at a c?st of a few cents a pound, which will doubtless prove
su.ffictent protectwn, a the water to which it will be exposed is but
slightly bracki. h .. T~e po ition given the piers being such as to tend
to deflect the fl.oatmg 1ce from one to the other there will be a constant
ruhlJino- of the ic ao-ain t th~ outer piles; a~d unless their faces are
prate ·t d by · orne bar mat nal, the ice will cut into the wood and
d ·. troy th pil ·
ut it i well known that no fr.iction of runnina ice
will au· ct the thinnc -· t beet of iron. Stra_Pping the exposed fa~bes qf
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the outer piles with bar iron, will prove an ample protection against any
cutting fro:n the ice. If the pile pier thus constructed only has sufficient stiffness to give it stability, it will serve every desirable purpose.
I have implicit confidence that it will present the requisite stiffness and
stability; but know of no process of reasoning, short of the evidence
arising from an actual trial, by which to prove that such must be the
result. I can only rely upon a similar conviction to that which I entertain arising in the minds of others, from examining the plan which
shows the combination of the piles, ties, and braces. The method I
propose following, in con~tructing the harbor, is to prepare a steamengine and pile-driver, with all the necessary equipment and apparatus for driving piles for each line of piers. The steam-engine to be
placed near the shore on a solid platform, where it will remain stationary; while the pile-driver itself will be moved out on a platform, sustained on trestles, or temporary piles driven for that purpose, and extending from position of steam-engine to first pier, and then from that
to the next, aHd so until . all the plies in the whole series of piers are
driven. The system of administration will be hired labor, superintended by one of my assistants ; an overseer or practical pile-driver,
at three dollars a day, with other mechanics and laborers-making a
total force of about fifty men. Five thousand dollars will be sufficient
to procure the steam-engines and pile-drivers. The cost of the long
piles will be fi·om twelve to fifteen dollars a.piece, and that of the short
piles not over five dollars apiece , delivered. The receiving, handling,
pointing, and driving the piles, will not exceed, exclusive of first cost
of machinery, two and a half dollars a pile. The white pine, used for
caps, braces, and ties, will not cost over fifteen cents a cubic foot.
The screw bolts, and other iron required, if all galvanized, will not
cost over thirteen cents a pound. The rates just specified will make
the average cost of the piers less than three thousand dollars. Twelve
piers, thus arranged in two lines of six piers each, will certainly furnish a harbor that will meet all the present exigencies of the case. If
the unforeseen expenses which, to the disappointment and mortification
of engineers: so often arise in carrying out new <mel untried plans, do
not greatly overrun any amount which I can at all anticipate, the harbor afforded by this number of piers can, by the exercise of great
economy, be constructed within the means which are alreauy available :fiJr this object. But after deducting the amount estimated for
their cost and that of the steam pile-drivers, platforms, and other machinery used in their construction, there will be left but the small
balan~e of a little. over t.hree thousand dollars to cover the ordinary and
unavmdable contmgencies caused to such works. However, in case
the amount available should not prove sufficient to finish tbe whole
twelve piers, those which may be completed with it can be so arranged,
by omitting the one found leas t necessary, as to make it a very useful
harbor.
It is ~ot out of plac.e, before closing my remarks, to say someth!ng on
the subJect of convertmg these piers into permanent structures. To do
so, I should pro rose cutting .off aU the piles to the com~ on l~vel of low
water, and cappmg them w1th logs so as to form a sohd gnllage platform, on which I should build a masonry superstructure-the face of
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cut granite blocks, laid in regular courses, dowelled and clamped together with composition bolts, and the interior space filled in with concrete. I believe it to be a fair and ample estimate to allow an avera<Ye
cost of nine thousand dollars a pier for such a change. I shall ther~
fore hazard the statement that one hundred thousand dollars, granted
in a sjngle appropriation, at any time within ten years after the work is
finished as now proposed, will suffice for accomplishing this desirable
object.
I shall now proceed to submit a detailed estimate of the cost of the
works as herein projected:
Estimate

of medium size pier.

long piles, at $13 .per pile ....••........•.•
96 short piles, at $6 per pile ................•
19 cap logs, 30 feet long, 16 cents per running foot
32 string pieces, 46 feet long, 16 cents per running
foot. . . . . . . . . . . . . .. . . . ...... - .. · - - - - - - - · ·
48 braces, 16 feet long, 16 cents per running foot
16 pieces, 46 feet, 12 by 6 inches, at $16 per
thousand .....•...................•. - .. 15.2 treenails, at 6 cents apiece ..........•...•
66

Total cost of wood .................... .
2, 796 lbs. screw bolts, at 13 cents per lb .• - •..•
640 ]bs. bars, 8 feet, 3 inches by .Z, at 13 cents
per lb • . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • •
Total cost of iron .................•...•
Driving 162 piles, at $2 60 per pile ......•....
Laying, bolting, and fastening 3,600 running feet
of tie's, braces, and caps, at 10 cents per foot ..

$728 00
480 00
86 60
220 80
108 00
70 60
7 60
$1,700 40
363 41
83 20
446 61
380 00
360 00
730 00

Total cost of construction .........•.....

----

2,877 00

Total cost of medium size pier .......... .

----

Estimate ofplatform fur steam-engine.
60 piles, 16 feet long, at $2 per pile. . . . . . . . . . . $120
10 cap logs, 36 ieet long, at 10 cents per running
36
foot .................... - - .. - - - - · · · · · · · 4,000 feet 3-inch plank, at $16 per thousand ..... · 64
3
60 treenails, at 6 cents apiece ...............•
10
200 lbs. of spikes, at 5 cents per lb ........... .

Total cost of materials .............•.•.•
L aying platform .......................... .
Driving 60 piles by hand, at 4 per pile ......•

00
00
00
00
00
$233 00

27 00
240 00
267 00

Total c ·~of platform for steam-engine •...

500 00
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Estimate if platform for pile-driver.
32
32
· 32
32
36
90

piles
do
do
do
do
do

38 feet long, is 1,216 running feet of timber for piles.
36
do
1.,162
do
do.
36
do
1,120
do
do.
34
do
1,088
do
do.
do
1,080
do
do.
30
23
do
2,070
do
do.

264
7,726
264 piles, 7, 726 running feet of tim her for piles,
at 10 cents per fooL _. ___ . ____ . _. • . • . . . . . .
71 cap logs, 20 feet long, 1,420 running feet, at 16
cents per foot .. ___ • ___ . _ .. _.•....... ___ . ~
1,368 running feet string pieces for platform, at
16 cents per foot. ____ .. _................ .
264 treenails, at 6 cents apiece .. _.•..... _...•
42,000 feet 3-inch plank for platforms, at $16 per
thousand .... _.. _.....•...............••
15,000 feet 3-inch plank for bracing, at $16 per
thousand .....•..... _........ _...... - - - •
1,020 lbs. of i lb. spikes, at 6 cents per pound._
Total cost of materials .. _ . _ .. _ . __ ... _. _•
Driving 264 piles, at $2 per pile. __ •. ___ ••...•
Laying 2, 788 running feet of caps and strings, 6
cents per foot. __ . _.. _. __ .. _. _______ .... - •
Laying and spiking floors and braces. __ ...... .

$772 60
213 00
205 20
12 70
672 00
240 00
61 00
$2,16G 60-l
608 00
139 40
186 10

Total for workmanship._ ...........•... -

833 60 •

Total cost of platform ....... -·- __ •.....•

3,000 00'

Estimate for steam-engine and pile-driver.

Steam-engine ....•... _ .•. _...... _..•••.•• $1,000 00
Pile-driver .... _•. __ .... _. __ .. _. _•.• ___ • •
600 00
6 turned cast-iron drums, 14 inches diameter,
and 12 inches long, placed in strong oak
frames, at $20 apiece ...... _.. __ .... _ .. _
100 00
80 three-inch rollers and frames, at $1 60 apiece
120 00
2 pieces of 9-inch Manilla rope, 4,600 lbs., at 14 ·
cents per lb ............•..........•....
630 00
- - - $2,360 00·1

-------

RECAPITULATION.

12 piers, at $3,000 each •.... _ .• _•... _. . . . $36,000 00
2 platforms for steam-engine, $600 each. . . . •
1,000 00
2 pl~tforms for pile-driver, $3,000 each .•;•• •"· , 6,000 00
·
Part ii-24
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2 steam-engines and pile-driver, $2,500 •••••
Contingencies .............•.............
Total ............••••••••..••••.•••

$5,000 00
3,090 00
$51,090 00
--------

Respectfully submitted.
JOHN SANDERS,
BTevet MajoT o/ Engineer&.
General JosEPH G. ToTTEN,
Chief Engineer, Washington, D C.

APPENDIX A A-1.
ENGINEER DEPARTMENT,
Washington, ApTil 4, 1853.
SrR: Brevet Major J. Sanders, corps of engineers, in charge of the
•construction of a harbor on the east side of Reedy island, Port Penn,
~elaware, has submitted his project for the work. It is as follows,
"VIZ:

To enclose an area, between the lines of twelve feet water and
feet water, of fifteen acres; the enclosure to be formed by
twehe piers of an average size of twenty-nine feet wide by forty-six
feet long; the piers to be composed of piles driven into tbe bottom,
:and substantially fastened together. The space enclosed will have for
iits length, on the twelve-foot line, (which is the base or land side,)
fifteen hundred feet; and its opening on the twenty-one foot line will
'be ·nine hundred feet; its width will be five hundred and sixty-five
feet between these two depths. The outside of the piers to be pro-tected from the ice by metallic bars.
The ·board of river and harbor improvements approve the general
outline of this ice harbor, ar.d its extent; but prefer one unbroken
series of piles to detached piers.
One member of the board, differing from the majority in their
opinion, above stated, thinks that Major Sanders' plan is a good one.
Major Sanders' project provides for eventually cutting down the
timber work to near low-water mark, and placing a masonry structure
'On top for the sake of permanence. The existing means are not sufficient to do this now.
As :Major Sanders' station in the Delaware has enabled him to
ob erve the effect of the moving ice, and to appreciate its power,
-and a. the repairs of two such hurbors are intrusted to his charge, I
1hink the details of his proj ct (which are the result of his study of the
whole ubject, and of his local knowledge) are probably the best
adapt d to the purpo e ; and I therefore concur in his views, and have
.th honor t pr . n~ them f?r your approbation.
~ ho~ld y u gi 1t, he will b~ in tructed to proceed at once with the
.e.·( ut10n
the w rk, by days work or by contract, as shall prove
\o
the m st advantageous.

~twenty-one
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Some observation of the effect of large fields of ice when driven upon
piers or wharves, leads me to suggest, as an improvement of Major
Sanders's project, to frame the end of the pier against which the ice
will impinge, as an inclined plane; this will cause the cakes of ice to
rise upon the top of the pier. By such means, I have seen the ice
piled twenty feet high on a pier that would, but for this construction,
have been swept away like a cobweb. This detail I have caused to
be sketched in red on one of the drawings.
'The following papers accompany this communication, viz:
1. Report of Major Sanders and drawings.
2. Report of board of river and harbor improvements, with sketches
and estimate.
3. Report of the minority of the board.
I have the honor to be, very respectfl.1lly, sir, your obedient servant,
. JOS. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.

Hon.

JEFFERSON DAvis,

Secretary

of FVar.

Recommendation of Chief Engineer approved.
JEFFN. DAVIS,
Secreta1·y

of War.

W. D., April 6, 1853.
The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX B B.
ENGINEER OFFICE

U. S.

IMP'Ts, DELAwARE RIVER,
Philadelphia, March 26, 1853.

HARBOR

SrR: My project for the improvement of the harbor of Newcastlet
which was placed under my charge by department letter of the 29th
of September last:, has only been matured whhin a few days. I shall
now briefly proceed to submit it for the consideration of the board of
engineers.
The positiqn of the old works at Newcastle, intended to form a harbor, was selected with a different view from that which would now
guide an engineer looking to the existing wants of navigation and commerce on the Delaware. The harbor, at the best, was very contracted,
and but indifferently protected from running ice. At present it is
without a landing or wharf at which any vessel drawing ten feet
wate~ can either y~.ke in or ~ischarge a. cargo. The h~rbor, as a refuge
from Ice, was ongmally designed and Its limits fixed m the early part
of this century,. c?ie~:f coveri~g a space whi~h, through subsequent
neglect and the InJUdiciOus closmg of some sluice-ways, bas become a
mere mud-bank, so that what was then the mouth or entrance of the
harbor, should now form the limit of the solid shore-wharfing. We are
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consequently forced to seek the requisite space for affording shelter and
cover to vessels, by projecting additional works which will run out into
deep water. The last improvements attempted at this harbor, under
the auspices of the federal government! were planned and prutly executed nearly twenty years ago. But they were also made at too early
a date to give full and due weight to those changes affecting the port
of Newcastle, which are now so clearly in operation, and which have
been chiefly brought about by the connexion lately established, through
a branch railroad, with the citjes of Wilmington and Philadelphia.
Should we hereafter be subject to frequent returns of as severe and
rigid winters as that of 1851-'2, gorging and jamming with ice thenarrower and shallower bars and passes of the river above Newcastle, the
passengers and cargo of a vessel stopped by the ice could readily be
debarked at the projected extension of the railroad wharf, and carried
thence in a couple of hours into the heart of the city of Philadelphia;
whilst the ship itself, detained by no unnecessary delay, could, through
the same means, be at once refreighted and sent directly out to sea on
another voyage. The Newcastle and Frenchtown Railroad Company,
subsequent to the last works executed by the United States at Newcastle, have established a wharf, without and below the site of the old
harbor, for the landing of passengers. The present energetic president
of the company proposes, within the ensuing year, to extend their wharf
or landing into deep water, so that any size vessel can approach and
lie alongside of it.
.
.
The configuration of the \vestern shore of the nver naturally desJgnates the railroad company's wharf as the starting point for the low~r
line of piers or obstructions, intended to protect the harbor above It
from the flood -ice.
The more I reflect on this su~ject, the more decided is my co~viction
that the relation of the railroad to this harbor is one of the most Important features to be regarded in any new project for its improvement.
The only thing which withheld me from at once acting on this conclusion, is the position of the lower hexagonal pier, sunk some twenty
years ago by Major Delafield, for the improvement and enlargem~nt .at
that time of the harbor. But with the view I now take, this pier, m Its
present position, not only becomes a useless work, but also a seriou&
obstacle in the harbor. Th e considerations, however, which guide and
direct my plan, did not exist when his was adopted. It is, therefore,
no reflection on the fitness and propriety of his plans for the time, to
. ay that they clo not now meet the unforeseen changes and developments which are taking place in the commerce of the port of Ncwca tle.
The accompanying drawings present a correct map of the harbor of
cwcastle a. it now is, showing the actual site of the old and existing
works, and also exhibiting the position proposed for the projected improvement . It is an indispPnsable lement in any permanent system,
for the harbor of a commercial port to fix on a limit for the extension of
· h r -wharfing; ot rwi tb harbor space, intended for the moving of
Ye~~el , might
n
.fill d up and permanently occupied with piers,
run out hy the nt rpn.:e an~l comp titian of private citizens. Nothing
ha. ~ verb ~en d~n t. . t~?lch .. uc~ a line for regulating the wharfing
t
W ·a..:tl ·
Th lllJUdlClOU.::; clo mg of the old sluices, before referred
T
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to, has caused so large a deposite of mud, that it has now become absolutely necessary to extend out the wharves, so that vessels can reach
them. I propose that the line of the front of 't he United States pier B,
shall be fixed on as a limitation for the extension of solid wharfing. But'
as that will barely reach the line of low water, I propose that a further
extension may be allowed on piles which will only partially obstruct·
the water-way, and that the line of the front of the United States pier
C, which cuts the two-fathom curve, may be fixed on as the limitation··
of this open wharfing. I propose to leave the small open space between
Jefferson's wharf and the railroad company's wharf as a harbor for
small craft. I do not think it either necessary or advisable for the
United States to construct the line of shore-wharfing, and therefore only
propose to have its limits fixed and designated by some recognised and'
acknowledged authority, leaving the establishment and construction of
the wharves to private enterprise. The lower hexagonal pier has never
been finished, but merely sunk in its place and loaded with blocks of
stone intended for its superstructure. When this weight is taken off,
and the ballast used in sinking it removed, as the pier rests on a hard
bottom, and had to go but a slight depth in the mud, it may be possible
to raise it and float the pier to another position. I propose, if it can be.
done, to remove it to the position marked A, which is on the extremity
of the upper line of piers intended to protect the harbor below from the
ice floated down on the ebb-tide. If the transportation of the pier to
the new position should prove impracticable, then it would be necessary to tear it to pieces 1 a,nd remove all the materials out of which it is
constructed, so as to free the harbor from the obstruction which it would
constitute. It will, in that case, be necessary to construct and estab_.
lish a new pier in the position marked A, to complete the upper of the
two lines of piers which are required to form the harbor. As these
piers are obviously intended to jam or deflect the ice, and not to split
it, so as to allow the smaller pieces to pass between them and sweep
the harbor, their ends should ·be square instead of sharp. I therefore
propose making all new ones rectangular.
The position of the upper line of piers seems to have been well
selected for the purpose of an ice hnrbor. Its general direction wo.u ld
not be improved by any change. I offer no other modification to it
than to extend the line further out into the river, by adding another
pier, placed on its prolongation. This addition will afford something
like an adequate space for a harbor, if the other line of piers is established at a proper and suitable distance below it. Less than nine hundred feet between the lines would scarcely afford ample room for all
the vessels which might have to seek shelter in this harbor. A width
of that e_x_tent is also very convenient for a tug getting in with its to~.
The positwn I have selected for the lower line, starting from the rmlroad_compants wharf! will afford a clear space of 930 feet between
the lines of p1ers formmg the harbor, with an inner width of 233 feet
from entrance of harbor to proposed limit of open wharfing,_ giv!ng an
area of 6f-o- acres she~tered fiom the large fields of floa~mg I?e. I
propose to construct this lower line by establishing two pwrs, m the
respective positions marked D and E ; but as each of these piers will
cost over $10,0(>0, the inner on~ alone can be built with the means now
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available. This new pier to be a wooden one, filled wnh earth and
stone, built crib-fashion in the most substantial manner, with high steamboat fenders and boiler-iron on the corners; this pier to be ninety feet
by forty-five, with its longer face parallel to the current, and its lower
inner corner two hundred feet out from the lower corner of the railroad
company's wharf, as it now stands, giving room for the company to
extend their wharf out a hundred feet, and still leave a hundred ft>et
clear water-way between it and the new pier, D. This class of piers
can be converted into permanent structures whenever there are sufficient funds granted to replace the upper wood-work with cut-stone
masonry; but with the present limited means that cannot be attempted.
There are some repairs required on the upper hexagonal pier. Its
coping and a few other stone have been displaced by the ice or vessels
running against the pier ; and the top of the pier also needs covering
or flagging. I propose confining the expenditure of the appropriation
now available to the making of these few repairs, and the lmilcling of
the new pier, D. Adding the necessary con6ngencies of the cost of
the work specified, would leavP. a balance of about $2 ,500 on hand.
I shall submit the following estimate of funds for which an additional
appropriation will be required to complete the improvements of this
harbor:
Estimate.
Upper line of piers :
New pier A, with granite superstructure ..•••.......... $18,000
Removing obstructions in harbor, tearing lower hexagonal
pier to pieces and removing materials........... . . . . 6,000
Lower line of piers :
Granite superstructure, pier D ........ _. . . . . . . . . . . . • . 9,000
New pier E, with granite superstructure ....... __ ...... 18,000
Contingencies ... _•••.........•.....•..••.• _ . _. . • • • .

61,000
8,000
69,000

Deduct estimated unexpended balance of present appropriation .........•...•............... _ . . . . • • . . . •

2,500
56,500

The plan of operations and system of administration which I would
submit for condu ting this work is, to execute the repairs of the hexagonal pi r with hired labor, and to let out by contract, to some competent
wharf build r, the construction of the new pier, D, of the lower line;
the. work to. be d?ne under the general supervision of myself and
a"s1stant , w1th an m p ctor, at three dollars a day, kept constantly on
th w rk whil·t th contract is in the course of execution.
Respe ·tfully submitt u.
JOHN SANDERS,
Brevet MaJor Engineers.
G n. J o . ' . T TTE ·,
'hie[ Enrrintcr, 1¥a hington City.
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APPENDIX B B-1.
ENGINEER DEPARTMENT,

Washington, June 28, 1853.
SrR: I have the honor to submit herewith the report of :Major John

Sanders, corps of engineers, with a project "for repairing the piers
and for improving the harbor at Newcastle, Delaware." Also, the
reports on this project of the board of river alld harbor improvements,
and of the minority meinber of the board.
'rhe importance of the harbor of Newcastle has been much increased
by the growth of the commerce of Philadelphia, and by the connexion
of the two places by railro~d ; in consequence of which, ships ascending the Delaware in winter, can, when the narrow river above is
choked with ice, discharge their passengers and cargoes at Newcastle,
and receive their return freights at that point, without incurring delay.
Thus Newcastle becomes a winter port to Philadelphia.
To attain and preserve an area of suitable magnitude fcJr the shelter
' of this commerce, with proper depth of water, Major Sanders proposes,
1st, that the shore-line of solid embankment be limited by a fixed
boundary, corresponding to the present low water; 2d, that from that
limit the construction of open pile wharves be allowed, out to the depth
of twelve feet water : these limits to be in the care of the proper authorities-the United States to incur no expense about them; 3d, the
existing piers to be finished, and one, now occupying an unsuitable
position for the improved harbor, to be moved to a better place; after
which, two additional piers to be put down at the lower end of the
harbor, to complete it. To do this, and make the superstructure of the
piers permanent, will require an addition to the present appropriation,
of the sum of $56,500.
The board of river and harbor improvements approve of Major Sanders's project.
·
The minority member of the board regards the law as limiting the
application of the means to the deepening of the area now enclosed, and
therefore proposes to expend the appropriation in reopening old and
forming new sluices, dredging, and repairing the existing piers.
·
The law provides for two objects, viz: "Repairing tlte piers, and for
improving the harbor at Newcastle."
Under the first clause, I think that such of the present piers as should
be retained for the improved harbor; mny be restored where they have
been injured, and put in the best condition for use hereafter ; and I
propose that this be done.
The second clause seems to me to provide for any work which may
increase the efficiency of the existing harbor.
I pr~pose that, in the first place, the remains of the upper pier: ~uilt
by .MHJOr B abcock, be removed, a.s far as practi~able .. The wa~er-~mes
on the sketch ?f the ha~bor whiCh accompames th1s re:rort, md1cate·
that these remams are actl~g as a dam, turning the flow ot. the current,
from the shore, and eausmg the accumulation of mud m the deadt
space below .
.If the lower pier, built by Major Babcock, be also remoycd, there ·
w1ll be no obstacle to the flow of the current inshore; and 1t may b e·
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expected that a deepening of the water '\vill ensue from the natural
scour of the bottom. Should this not take place, however, dredging of
this space near the shore-line can then be resorted to, and the accumulated mud be thus removed. · It is obvious that the greatest security
will be afforded to vessels by enabling them to lie as close inshore a~
possible. The space thus reclaimed will be an important portion of
the present harbor, and not less important of the harbor under any
future enlargement.
Supposing-these things being accomplished-that there shall remain an adequate balance of the present appropriation, I would recommend the construction of the new pier marked D. As this pier, while
it will materially enlarge the harbor, will render useless the old pier,
b"\}ilt by Major D elafield, opposite Jefferson's wharf, this latter should
be removed. \Vh ether, in reference to facility of access to the harbor,
this removal should not precede the construction of pier D, may best
be left to the judgment of the constructing officer. When removed, it
should, if possible, be transferred to the position marked A, according
.
to the suggestion of Major Sanders.
Confirming the approval given by the board of river and. harbor Improvements to the project of Major Sanders, in r~commend1.n~ that the
means necessary for the completion of that project be sohc1ted from
Congress, the substance of my present proposition is, that the P.rcsent
means be applied as indicated, in order to improve the harbor as 1t n?w
stands, to the utmost, in a way which shall contribute to the execution
of the entire project.
I am, very respectfully, sir, your obedient servant,

JOS. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.
Hon.

JEFFERSON

DAvrs,
Secretmy

of

War.

Endorsement.
The appropriation is "for repairing the piers and for improving t?e.
harbor of Newcastle, D elaware." The plan submitted by the Ch~et
Engineer contemplates the removal of the existing piers and the construction of new ones in other places, with the view both of improving
the harbor and of enlarging its dimensions; and this plan, for its execution, will require nearly five times the amount appropriated.
The proposed enlargement of the harbor might be warranted under
the g neral direction " for improving" it, if there were no other special
provi ion upon the ubject; but it is connected with a provi ion for
"repairina the piers," which must be understood to mean the principal
pier · as th "Y now tand, d termining the limits of the harbor. And, i11:
yiew of thi , and of th fa~t that the present appropriation is entirely
madcq~ate to th und rtakm(Y, o that the expenditure ofthe money,
ace rumg to the plan ropo · ·d, might eith r sacrifice the appropriation
or pr --c·n~ to onO'r - the ~ lt rnative of making an additional grant, I
(lo, ~ot thmk th . .'P r~m ·nt \ o~tl~l b justified in adoptina the plan.
I he ~tpprop:l .ttc n, .m my opm1on, mu t be applied to the repairs of
ucl of th ' cx1 tmg p1 r a are necessary to the preservation of the
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present harbor, and to such further improvement of the same as may ·
be practicable, including, of course, the removal of such piers as are·
prejudicial to it; but no structure which is now of service to the harbor
should be removed with .the view of constructing another, which may
be of more service, out of an appropriation to be hereafter obtained·
from Congress. The principal end ofthe plan to be pursued must be,to make the greatest improvement which the present appropriation will
effect.
The papers are returned, in order that the plan may be revised in
accordance with these views.
JEFFN. DAVIS,
Secretary of "i'Var.
WAR DEPARTMENT, July 7, 1863.
The officer was ii1structed to carry the project, as modified, into
execution accordingly.

APPENDIX C C.
Extract from the report of Brevet MaJor John Sanders, corps of engineers,
in nference to repairs of piers at the harbor of Chester, Pennsylvania,
dated Fort Delaware, October 4, 1862.
SIR :

:JI:

:JI:

*

:JI:

:JI:

*

*

I propose visiting Chester on Thursday next. I have already a
pretty clear idea of the work to be done there. It is, the repairs of the
old wooden wharves, piers, and bridges-exactly similar work to that
which I had to do on first coming here. It is of the ordinary class of
log wharfing. These repairs will require the removal of the old woodwork as far as decayed, possibly as far down as low water, and also
the excavation and temporary removal of the ea1th filling as low down
as the wood-work is taken away. It will then be re-built with hemlock in the lower courses, and finished off with white pine, and the
interior space again filled up with earth; the sides of the wharf protected
with oak fenders closely fitted and bolted on, and all exposed corners
of wharves or piers sheathed with bent boiler-iron. Five thousand
dollars is a very small sum for the work required.
Wharf work, if I buy the materials and hire the labor, will cost
between sixteen and twenty cents for every superficial foot of facework : fenders, iron sheathing, and earth filling, extra. If the work
at Chester is to benefit the navigation of the Delaware during the
present winter, it must be commenced ir1mediately, to secure its completion before the ice may be running in the river. I believe, if author~
ized to do so, that I can undertake to have all the repairs done by
Christmas. I would suggest that I may at once be authorized to con...
tract with so~e suitab le and competent party for the entire completion
of those repa1rs~ so that the cost will not exceed the ~mount of the
a.ppropriation after deducting a small sum for contingencws. I would
then propose to employ a suitable person for inspector, whose duty
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it would be to witness the proper laying and bolting of every log and
tie, and to see that the work through its stages is executed strictly
according to the contract. As his services would only be required
for about twelve weeks, I would place his pay at three dollars a day,
Sundays included. I can dispense with the services of the chief overseer at this work (Fort Delaware) when these of an inspector would be
required at Chester; I will therefore name to you Mr. McElroy as a
iuitable person for such inspector. He is perfectly competent to dis-charge the duties, and on my speaking to him on the subject he expresses himself as most anxious to obtain the situation.

*
Gen.

*

*

*

*

*

*

•

Very respectfully, &c.,
JOHN SANDERS,
Brevet Major of Engineers.

Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.

The foregoing received the verbal approval of the Secretary of War.

APPENDIX C C-1.
ENGINEER DEPARTMENT,

Washington, October 11, 1853.
SrR : Your letter of the 4th inst., relative to your proposed operations
at Newcastle and Chester, is received.

*

*

*

*

*

*

*

*

From such information as has been obtained, it appears to the department that the plan you propose with reference to the harbor ?f
Chester, viz: the repairs of the existing wharves, piers, and bridges,~
the proper course to be purs•1ed; and as you state that the work should
be commenced immediately, (in order that it may be finished in time
to be of service the coming winter) your proposition has been submitted
to the honorable Secretary of War, and is approved by him. You wi~l
therefore endeavor to form a contract at once for the thorough repau
of the existing works by a competent person-the work to be completed, if practicable, by Christmas-and to be under the constant
in pection of a suitable agent on the part of the United States. The
employment of Mr. McElroy, and on the terms you propose, is approv d; as also that of Mr. Hay, if you have satisfied yourself of bis
uitu bl ne and reliability.
hould your further examinations at Chester suggest an additional
wo:k as needful for that harbor, you will please prepare a project and
f"'tlmate accordingly, to c ubmitted to the board of ngineers for river
11.nd harbor improv ment .
Very re p ctlully, your mo t obedient,
JO . G. TOTTE ,
Bt. Brig. General, and Col. of Engineers.
t. laj r o
-nEn ·,
'orps of ng 'necr, D elaware City, Del.
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APPENDIX D D.
BALTIMORE,

Mn., April15, 1853.

SIR: I have the honor to submit a project for the "improvement of
the Patapsco river, from Fort McHenry to the mouth of the river."
By a comparison of the hydrography of the Patapsco, as exhibited
on the chart of that river made by the United States Coast Survey in
1845, with that given on the map published in the year 1819, by Mr.
F. Lucas of Baltimore, from the survey of Brantz, it would seem that
little, if any, changes have taken place in the bed of the river in a
period of upwards of a quarter of a century, indicating that there are
no disturbing causes at work operating to produce any material change
in the regimen of the river. Indeed, this might be inferred from the
topography of the country iri the vicinity of, and bordering on the river,
and fi·om the small rise of water, which, as shown by the tidal observations of the United States Coast Survey, is only about one foot between mean low and mean high water.
The only stream emptying into the Patapsco, from which apprehensions might be entertained of alluvial deposites, is that of Jones's Falls,
which takes its rise about fifteen miles above the city; and being of
rapid descent and passing through a clay district, its waters become
very turbid during a sudden and heavy fall of rain ; but its sedimentary matter, as well as the washings of the streets of Baltimore, are
chiefly, deposited in the upper harbor, from which they are annually
removed by dredging machines belonging to the corporation of the city.
It would appear, then, that if a depth of water is given to the channel by artificial means, such as dredging, sufficient for the wants of
commerce of Baltimore, this depth will not be liable to be disturbed.
There is some difference of opinion among those most interested in the
commerce of this city, as to what depth is required; some proposing
as great a depth as 25 feet at lo\v water, whilst others think 22 feet will
satisfy the requirements of trade. I have adopted the latter depth, estimated from mean low water, as that which can be attained within a
reasonable limit of expense; with a width of channel-way of 150 feet,
which the pilots saning out of this port deem sufficient to allow two of
the largest class ships to pass each other in towing. The present
depth of water, at the stage referred to, between the mouth of the
river and Fort Carroll, is from 16 to 18 feet, and upwards; and betweeh
Fort Carroll and Fort McHenry, the least depth of water is 18 feetthe general depth being above the maximum required (22 feet). One
af the largest ships now belonging to and sailing out of this port is the
Flora McDonald, of 840 tons burden, and drawing, when loaded, about
19 fe<::t water at stern. On the return of this vessel from Europe in
February last, her draught was 19 feet aft and 17 feet forward. She
was towed up to the city from the mouth of the river by a steamer at
a very favorable period, the wind blowing from the south east, with 'a
full tide. The time occupied in tO\ving was from three to four lJOurs.
The poeition of the proposed channel-way is shown in full ~ed lines
Qn the two charts of the United States Coast Survey, herewJth; one
iheet being a chart of the Patapsco river, and the other a chart of that
portion of Chesapeake bay near the mouth of the river. Between Fort
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Carroll and Fort McHenry two lines are laid down-one a direct line,
the other represented by dotted red lines, diverging from it towards thr.
east shore, where the best water is found after leaving Fort Carroll, in
approaching the city. An estimate of the number of r::ubic yards to be
excavated on each line does not, in my opinion, show difference enough·
in quantity, to justify a departure from the more direct course-the excess of excavation, by following the latter line, being little more than
17,000 cubic yards, as compared with the quantity to be removed on
the louger line; the number of cubic yards for each being, respectively, 77,377.77 and 60,093.89. The great bulk of the excavation
will be between the mouth of the river and Fort Carroll, and amounts
to 1,114,580.55 cubic yards, which added to the quantity 77,377.77
cubic yards to be removed between the two forts, makes 1,191,955.32
cubic yards of matter to be excavated; which at 30 cents per cubic
yard tor dredging and removing the same, by means of trap-door
lighters, to the opposite shore, is._._ ....... _........ $357,5 7 50
Add for superintendence and contingencies . ~ . • . . . •
32,412 50
Total. .....•.•......•......••..•.....•..•

390,000 00

The above estimate is based upon the supposition that the work is
executed by contract. If dredges and steam-tugs are provided by the
government for the purpose, it is believed the work can be done for
about three-fourths of this amount, including the cost of machinery, &c.
It is intended to employ the steam-dredge recently contracted to be
built for the waters of the Chesapeake bay, in the improvement of the
Patapsco river; but as the amount now available for this object is entirely inadeqnate to carry out the improvement as designed, I prop?se
co-operating with the steam-dredge now being built by the corporatiOn
Qf Baltimore for the purpose, in removing such knolls as at present
obstruct the navigation of the river between its mouth and Fort Carroll.
I have to request that the charts forwarded with this report may be
returned to me, when no longer required by the department.
All which is very respectfully submitted.

HENRY BREWERTON,
Captain Corps of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. 0.

APPENDIX D D-1.
ENGINEER DEPARTMENT,

Washington, May 23, 1853.
Sr.R: The board. of n~ineers. of river and harbor improvements have

con. IClcr d the proJect ot aptam H nry Brewerton corps of encrineers
for the imp~ v~m nt of th.e P.atap .co riv r from F~rt McHenry to t~
m~~t~ of ~ u.l nver, and gtv 1t tb 'Ir approval.
I ln. proJ ·t ml_Jr'
the ventual xcavation of a good, deep chan1, h()uld ufficiCnt m an" be obtained for the purpose,) wherever
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needed within the limits specified; but the present grants being small,
the proposition of Captain Brewerton is to apply this to removing such
knolls as at present obstruct the· navigation of the river between its
mouth and Fort Carroll; employing for the purpose the steam-dredge
·authorized by law for the waters of Chesapeake bay, &c., and in cooperation with a dredge now preparing by the corporation of Baltimore
for the purpose.
I have the honor to propose that you approve Captain Brew-erton's
project, and that I be authorized to instruct him to carry his last proposition into effect at once, as far as existing means will allow; the work
to be done by contract or by day's work, as shall appear to be most to
the advantage of the government.
The report of Captain Brewerton (with two maps,) and that of the
board, are submitted herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. General, and Colonel EnginceTs.

Ron.

JEFFERSON D A vrs,

Secretary

of War.
Endorsement.

Approved, with the limitation that there shall be no connexion with'
or responsibility for, the city appropriation.
JEFFN. DAVIS,
Secretary
WAR DEPARTMENT,

of War.

May 31, 1853.

The officer was instructed to carry the project, as modified, into
execution accordingly.

APPENDIX E E.
BALTIMORE, l\fu., February 22, 1853.
SrR: In compliance with the instructions of the department of tbe
first of October last, I have the honor to present a proj ect and estimate
for "removing obstructions at the mouth of the Susquehanna river, near
Havre de Grace."
' 1. As to the nature, clwracter, and extent of the obstructions.
They consist of two shoals, composed of mud and sand, situated
between the light-house at Havre de Grace and Spesutie islanq.
The first or upper shoal, called Devil's island, begins about half a
mlle below the light-1iouse, and extends in a southerly direction from
2,000 to 3,030 yards, depending upon the depth of water to be attained. The second or lower shoal commences from 900 to 1,250
yard above Donohoe's battery, and extends· from 1,230 to 1,300 yard5
below the same, making the whole length of this shoal fi·om 2,130 ~o
2,550 yards, Its· southern extremity being within 560 yards of Spesutw
i land, between which and the shoal the greatest depth of water, at
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mean low water, is 22 feet. The minimum depth of water on the upper
shoal is 6 feet, and on the lower one 5 feet, at the same stage of water.
2. As to the present state and future wants of commerce.
The trade of Havre de Grace is now carried on by vessels drawing
from 7~ to 9 feet water; but it is supposed that if the depth of water
over the shoals is increased, so as to give 12 feet at mean low water,
eastern vessels of a larger class \vill be induced to visit the port of
Havre de Grace for the purpose of participating in the coal trade.
3. As to the extent of the improvement proposed.
In order to accommodate the present trade, so that vessels may pas~
freely, at all stages of water, from the mouth of the river to Havre de
Grace, it will be necessary to obtain a depth of not less than 10 feet
of water over the shoals at mean low water; and to effect this, it is
proposPd to excavate to that depth a channel 100 feet wide, nearly
straight, its general course conforming to that of the deepest water.
The position, direction, and extent of the proposed channel, is shown
by the full red lines on the chart of the United States Coast Survey ot
the Susquehanna river, herewith; and has been laid down so as to connect the deep water above and below the shoals by the shortest line
compatible with a due regard to a minimum amout:tt of excavation.
To provide for an expansion of the trade to the probable wants of commerce, it is proposed to deepen this artificial channel two feet, making
the depth at mean low water 12 feet. This will increase the length of
the proposed channel on the upper shoal 1,030 yards, and on the lower
shoal 420 yards, as shown by the clotted red lines on the chart.
4. As to the means to be employed in effecting this improvement.
As the velocity of the current in the Susquehanna river near its
mouth is ordinarily small-the mean rise and fall of the tide being only
about two feet-it would seem that the only practicable method of
deepening the channel over the shoals at present obstructing the navigation, is by means of dredging. The machines to be employed for
this purpose should be worked by steam, and the excavated matter
removed, by dumping or trap-door lighters, to deep water near the
west shore, and there deposited. This locality, as will be perceived by
reference to the chart, will afford abundant accommodation for all the
dredged matter, without detriment to the navigation. As the distance
the lighters will have to be transported from the dredge to the place of
deposite, and back again to the machine, is from two to three miles, it
follows that the most economical method of moving them will be by
steam : a small steam-tug will consequently be required tor this purpose.
5. A to the co ~t of the proposed improvement.
For a channel 10 feet deep and 100 feet wide, there will require to
be excavatedOn the upper hoal. - ___ .. ___ ..... _. . . . . . . . . • 49,345 cubic yards.
On the lower hoal. _. _...•.. _......... _... _ . 64,311
"
. T tal. - ......... _... __ .. _..... 113,6~6 cubic yards
of matter, which, at 30 c~nts per cubic yard for dredging and removing
the sa etode pwater,1s .........•.••••••.•.......• $34,960 80
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Add for superintendence and contingenci~s for one year
and a half... . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$2,039 20

Total .••.••••••.... ~... . • • • . . • . . . • • •

37,000 00

For a channel12 feet deep and 100 feet wide, there will require to
he excavatedOn the upper shoal. .•..••.••••••••.•...... 105,900 cubic yards.
On the lower shoal. • • . . . . . . . . . . • • . . • . . . . . . . 117,688
"
Total. ........... ___ .. _..••.. 223,588 cubic yards
of matter, which, at 25 cents per cubic yard for dredging and removing
the same to deep water, is._ ...... _. ·..•...... _...... _ $55,897 00

Add for superintendence and contingencies for two years
andahalf.............••.............•.••••.....
Total. . . . • . . . • • • . . . . . . . • . . . . . . . • . . . . .

3,103 00
59,000 00

------

The cost of the dredging, &c., per cubic yard, is estimated on the
supposition that the work is to be done by contract. If a dredge i~
built by the government for this object, or can be hired at a reasonable
expense, it is believed the work can be executed for about one half
what has been estimated above, or, including the entire cost of a dredge,
for three-fourths the price the improvement can be effected by contract.
These calculations are based upon actual results, as deduced from the
whole quantity of excavation done at the Overslaugh bars in the improvement of the navigation of the Hudson river during the years 1836,
1837, and 1838. The average cost of the dredging proper-that is to
say, the expense of excavating, raising 1 and depositing the dredgeJ matter
into lighters ready for removal-was a little less than six cents per cubic
yard; during the year 1838, the average coBt was only .04022 per cubic
yard.
There will be required a competent and trustworthy person to superintend the work during its progress, whose compensation should be about
$100 per month.
It will be perceived that the appropriation at present available for
this improvement is entirely inadequate for the purpose. It is there ..
fore doubtful whether any beneficial result CaiJ be accomplished with
the small means at our disposal, especially if the work has to be executed by contract.
This report has been delayed to this late day in consequence of my
not having received the tracings of the maps of the Susquehanna until
the 27th of December last, and from the state of my health since that
time.
I beg leave to request that the chart fonvarded with this report may
be returned to me when no longer required, as I have no other copy.
All which is very respectfully submitted.
HENRY BREWERTON,
Captain Corps of Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
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APPENDIX E E-1.
ENGINEER DEPARTMENT,

"fVashington, April 23, 1853.

Captain . H.~ Bre~verton, corps of engineers, has submitted a
project for removing obstructions at the mouth of the Susquehanna
river, near Havre de Grace, Maryland, in which he proposes to open
a channel, by dredging! .190 fcetwide, with a depth of 10 feet at low
water over the shoals_; . the, c4anne~ to . be nearly straight, its general
course conforming to that of the deepest water.
The board of river and .4arbor improvements ,approve of Capt. Brewerton's project, and of the location of the lower part of the channelline, but
prefer for the upper part3; cut to the eastward, as having the advantages
·of being shorter, as they think, and conveying more of the current, than
that proposed by Captain B_rewerton. The bo0rd also suggest that the
steam-dredge, equipment, and discharging-scows ''for the waters of the
Chesapeake bay and the At~p,ntic coast,". provided for at the first session
of the 32d Congress, may be used in connexion with this improvement.
. In an additional communication, Captain Brewerton proposes to
,adopt the suggestion of the board as to the location of the upper part
of the cut, from motives of economy; but states that the abrupt change
of direction, which a vessel must make on entering it, will make it difficult of navigation, and it will be liable to fill up ±!·om being athwart
the current. The line selected by him conforms as nearly as practica'ble with the usual track of vcsse ls.
·T he Chesapeake bay dredge, mentioned above, he contemplates employing at present in the improvement of the navigation of the Patapsco, and does not think it advisable to defer the work at the Susquehanna until the dredge can be spared from that object.
In order t attain the greatest depth that the present means will furnish, Captain Brewe~ton _is willing that the width of the cut be reduc.ed
to 66 feet. With this width, a depth of 8 feet may (I am verbally mformed by him) be obtained at low water: within the existing means
and on the direct line.
·
· I have the honor, therefore, to propose to you that I be authorized
to instruct Captain Brewerton to enter into contract, if favorable terms
<.:an be had, for dredging a channel on the direct line, to have not less
than 8 feet depth at low water, with a width of 66 feet.
The improvement thus berun will be efficient and serviceable, and
may be expected to be lasting; and will occupy the proper position to
receive increased dimensions whenever the means of giving them shall
he pro ured.
Accompanying this communication are the two letters of Captain
Brewe1ton, the report of the board, and a map of the locality.
I have the honor to be, very respectfully, your obedient servant,
JOSEPH G. TOTTE ,
SIR!

Hon.

JEFFERS ~

Bt. Brig. General, and Col. Engineers.

DAvrs,
Secretary of JVar.
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Approved.-WAR DEPARTMENT, ApTil28, 1863.
JEFFN. DAVIS,
Secretary qf War.
The officer was instructed to carry the project, as approved, into ex·
ecution accordingly.

APPENDIX F F.
BALTIMORE, l\fn., December 13, 1852. .
SIR: In compliance with so much of the department's instructions of
the 1st of October last as relates to the construction of a steam dredging machine, &c., for the waters of the Chesapeake bay and Atlantic
coast, I have the honor to report that I have been in correspondence
with several officers of the corps of engineers, and with other persons,
as to the most approved plan for a steam-dredge for digging in deep
water and in exposed situations; and have also made a personal
examination of some of these machines, and witnessed their operation.
In this investigation several dredges have come under my notice.
They are1st. The inclined-plane dredge, manufactured by H. R. Dunham ~
Co., Archimedes Works, New York, the hull of which consists of twin..
boats, fifty feet in length-one fourteen feet, and the other ten feet in
width, and seven and a half feet in depth, having an interval of six feet
between them, and strongly connected together by beams and bottom
timbers. The open space between the boats is occupied by an inclined
plane or carriage, four feet wide, and of sufficient length to enable the
machine to dig in twenty-six feet water. One extremity of this inclined
plane is suspended by a fixed axle at one end of the dredge, in such a
.manner as to allow the other extremity to be raised or lowered at
pleasure. A series of iron buckets, or excavators, eight in number,
containing nine cubic feet each, placed twelve feet apart, and connected
by an endless chain, revolve around this carriage, digging at one end.
of the ·dredge and delivering the excavated matter at the other into
scows or lighters. The working power of this machine is a steamengine of twenty horses power, and it is represented that this dredge i5
capable of raising, in ordinary mud and sand digging, from 660 to 700
tons per day, of twelve hours. The cost of a dredge complete of this
description, is $16,000-for the machinery alone $7 ,000-and to fit it
for locomotion would involve an additional expense of $2,600. These
machines are much used in the city of New York for deepening the
docks. This same principle has been applied to a single boat, with a
series of buckets on one or both sides. A dredae of the latter kind,
belonging to the corporation of the city of Baltimore, is used in the
harbor for excavating in the neighborhood of the wharves. It is a very
complicated and expensive machine, and is said to have cost, with the
i~provemen~s, about $70,00? .. If kept constantly at worl\, it is stated
th1s dredge 1s capable of rmsmg about 760 cubic yards of mud and.
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sand per day; although, upon an average, not more than half that
quantity is raised by it in that time. The first application of this principle is considered the best, as it brings the buckets in the centre of
motion, and therefore in the most favorable posi6on in a sea-way, or
exposed situation.
2d. A dredge, the hull of which is forty feet in length by thirty feet
in width, and about six teet in depth, of a box-form, having a series of
iron buckets on each side, connected by an endless chain, and moving
over two drums, having their axes in the same vertical plane-the
upper drum being fixed, whilst the lower one, by means of an upright
fi"ame-work, can be raised or lowered at pleasure. The steam-engine
of a dredge of this description now in use at the Atlantic dock, Brooklyn, New York, is of twenty-five horses power, and it is represented
the machine is able to excavate, in a depth of twenty feet water, of
soft, stifF soil, 1,000 cubic yards per day, and to be capable of digging
in thirty feet water. In hard, strong soil, it is said not to work well.
This machine may be made to feed in an exterior detached frame of
about two and a half times the length of the dredge; and with this
arrangement is the same description of machine as those used in the
improvement of the Hudson river between the years 1835 and 1840.
These l~tter had engines of about twenty horses power. One of these
dredges, in a working day of twelve hours, excavated 1,200 cubic
yards of coarse sand, in a depth of six to ten feet of water. I have no
doubt that, for digging in ordinary soil and in moderate depths of
water, a machine of this kind is capable of doing more work than any
other. The cost of one of these dredges complete, it is supposed,
would be from $8,000 to $10,000; although those built for the government on the Hudson river cost much more than that.
3d. The single-bucket or long-leaved dredge, of Carmichael and
Osgood's patent, (a plan of which is furnished herewith,) is a box-boat,
about fifty feet in length, by twenty-five or thirty feet in width, and
four feet in depth. The dredging apparatus consists of a single iron
bm:ket, containing about a cubic yard, having its open end, or mouth,
shaped like a scoop; whilst its bottom, from which the excavated
matter is delivered, is movable about a hinge, and is confined by a
strong latch: so arranged as to cause the lid to close of itself during the
descent of the bucket into the water, and only to be opened through
the agency of the dipper-tender, by means of a cord fastened to the
latch. The bucket is attached to one extremity of a long wooden lever,
which, by an arrangement of wheels and rollers, is allowed to slide
freely in a crane placed in the middle of one end of the boat. Connected with this crane is a turn-table, by means of which it is capable
of making the sweep of a semi-circle, and thus conducting the lower
extremity of the lever, and with it the bucket, to every part of the
space embrac d within the scope of the crane, and even beyond it, as
the buck t may be made to descend under the boat itself. The lever
is man uvre~ by an uprer and a lower chain, which pass over drums
con.n c~ d v:r1tb tb
ngm?· The engine is of twelve horses power,
wh1 h 1s 3:1 t. be suffic1 nt for the most difficult digging. One of
~ 1 ~e macbm s 1s . mploy d at ~he navy yard at Washington; but I am
mfonned tbc boat 1s of smaller dimensions, and the engine_of less power,
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than some others on this principle. Another of these dredges is in use
at the Philadelphia navy yard, excavating for the sectional dry-dock.
It digs in upwards of thirty feet water, and, I am told, performs well.
It was not in operation when I saw it. I witnessed, however, the
working of one of these machines (belonging to J. B. Cooley, of Philadelphia,) at Camden, New Jersey. Its performance was very satisfactory. At the Atlantic dock, Brooklyn, New York, I saw another of
these dredges in operation; its hull is forty feet in length, by thirty feet
in width, and has two engines of sixteen horses power each. This
machine is not considered a fair specimen of its kind, as it was a partial
failure, and had to be altered and improved; and, I believe, was the
first boat built by Mr. Carmichael upon his principle. It is said, however, this dredge is capable of excavating 600 cubic yards per day, and
digging in thirty feet water, and of raising about as much matter in
hard as in soft digging. When I saw this machine at work, it was
dredging hard-pan, at about twenty feet water. It occupied, upon an
average, 2i minutes to raise one dipper full containing a cubic yard or
more, the bucket being heaped.
4th. The Archimedes screw-dredge, patented by Montgomery, one of
which is now being built by Dunham & Co., at the Archimedes Vvorks,
New York, and which will probably be ready to operate in the course of
a month. This is nothing more than the screw-pump adapted to dredging. It consists of twin-boats, of about the same dimensions as tho" "
of the inclined-plane dredge, and arranged in a similar manner, the
open space between the boats being occupied by an Archimedes screw,
six feet in diameter and twenty-five feet in length, made of boiler-iron;
the barrel of the screw, at its lower extremity, having a cutter, in
order to facilitate its penetration into the soil. The screw is worked
by steam-power. The proprietors of the dredge now building (Messrs.
P. A. Kane & Co., of No. 80, Beaver street, New York) are quite sanguine of its success, and say that it will do six and a half times the
work of any other machine in use. Its cost is not stated. I apprehend the resistance the screw will have to overcome in digging,
together with the weight of the excavated matter in the screw, will be
much greater than the projectors of this machine anticipate.
There seems to be an objection to the inclined-plane dredge ·when
working in a sea-way, from the fact that the upper extremity of the
carriage is fixed, which would cause the lower extremity to surge
against the bottom of the river, and thus prevent th e operation of
digging. The screw-dredge would be liable to this obj ection in a
greater degree.
After a careful examination of the qualities of each of the dredges
named, with reference to the character of some of the obstructions to
be removed from the Patapsco river, (detached knolls, consisting of
hard concretions of small stones and oyster-shells,) and the exposed
situation in. which the rr:achine will have to operate, I have. com~ to
the conclusiOn that the smgle-bucket dredae, with some mo(hficatwns
in the hull of the boa~ to fit ~t for the par~icular service r~quired, will
be best adapted.to th1s locabty. I am informed by Captaw Dutton,. of
the corps of engmeers, that ~Ir. Osgood has just completed a drawmg
of a dredge upon this plan, to work two cranes and scoops at th(:!
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, same time, having two pairs;_ that is, four cylind~rs of six horses power
each. The hull of the machme to be 60 feet m length by 40 feet in
width, with apartments on deck, such as captain's office, dining and
·cook-room, lodging-rooms, coal storage, and smith's shop, with a set of
small paddles to propel the boat. Mr. Osgood says that this dredge is
so arranged as to work when any machine can, and that it will be
capable of excavating 100 cubic yards per hour. The dredge, complete, will cost $15,000. The price of the single-bucket machine is
$6,250; and with the improvements necessary to fit it for the service,
its cost would probably be $8,000. About six dumping scows would
· be required with this dredge, at a cost of about $5u0 each, and a deck
lighter for coal and wood, the cost of which would not exceed $250.
There would also be required a small steamboat for towing the dumpers into shoal water, where the excavated matter is to be deposited.
A second-hand steamer would answer the purpose, which it is supposed might be purchased for about $4,000.
As the building of the dredge ought to be commenced at once, in order
. to have the machine ready for operation as early in the spring as practicable, it is important that an early decision should be had in the
matter.
All which is respectfully submitted.
HENRY BREWERTON,
Captain Corps Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.

APPENDIX F F-1.
ENGINEER DEPARTMENT,
Washington, December 28, 1852.
SrR: In reference to the item in the river and harbor law of August 30, 1852, providing for the "Construction qf a steam-dredge, equipment, and dischaTging-scows, fo'r the waters of the Chesapeake bay and Atlantic coast," Capt. Brewerton, of the corps of engineers, having J;>een
industriously employed in collecting information, has lately submitted
a report, (herewith laid before you) in which, after describing briefly t~e
several kinds of dredge that have come under his notice, he states his
preference to be fixed, for the particular use designed to be made of the
steam-dredge provided for in the law, "on the single-bucket dredge,
with some modifications in the hull of the boat to fit it for the particular
service required."
This report of Captain Brewerton's was submitted to the board of
engin eer . Th y ~o. not think they have information enoug_h before
tb m to form an opm10n, favorable or otherwise, as to the machme Capt.
Bre·w rton pr fir·. Tb y, however, are of opinion that the construction
or p~rcha e f_ a st. am-tug, as proposed by Capt. Brewerton, to be
us d m conn ~1 n wtth the dredge, is not provided for in the law.
~ ·r the ·1r ·urn tance , I recommend that Capt. Brewerton be authonzed t procure a "steam-dredge, equipment, and discharging-
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scows," such as, on thorough examination, he shall be satisfied are best ·
calculated to carry out the purposes of the law; that he be directed
to take the measures necessary to secure, by proper inspections and
guarantees, all the qualities proper and nece::)sary in such vessels, boats,
and machinery, including durability, strength, power, accommodation,
and fitness in all respects; that he be authorized to give to the dredgeboat, whether a single boat or a twin-boat, such dimensions and form
as he shall find best adapted to the situation in which it is to work, .
giving it, if necessary, the power of locomotion, at the same time that
he be cautioned against changes in machinery already well tried and ·
approved, and also against new devices therein, the amount of the appropriation not authorizing nor justifying any such experiments; thatshould he think any of the vessels or boats, or rr:achinery, can be most
cheaply procured by contract, he be directed to call for proposals therefor, circulating his advertisements freely wherever he may expect competition; and if led thereby to propose one or more contracts, that he
prepare the same for approval here, sending at the same time all the
tenders he may have received.
Captain Brewerton should be desired to report whether some cheaper
mode may not be resorted to for moving the scows, than a separate
steam-tug, as proposed in his report.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.
Ron. C. M. CoNRAD,
Secretary of War.
Approved; the proposals, in case of advertising for contracts, to issue·
from the department.
C. M. CONRAD,
Secretary of War.
DECEMBER 28, 1852.
The officer was instructed to carry the project, as approved, into
execution accordingly.
APPENDIX G G.
James river-Report

of

the Commission on its improvement, November 26,
1852.

WASHINGTON, D. C., November 26, 1852.
SrR: In pursuance of the instructions contained in your Jetter of October 1, the commission named therein have the honor to submit the

following preliminary report in relation to the improvement of the
James river .
. The C?mmission, accompanied ~y a committee of the council ~f t~e
c1ty of R1chmond, personally exammed the river as far as Harnso~ s
bar, eight mil~s below Jts junctio~ with the A_ppomattox ri~er, and dl~i
gently sought mformatwn from p1lots and the gentlemen mterested ~n
the improvement of the river. The river was surveyed by Captam
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Stansbury in 1836, and his report, with two charts-one of Harrison's
bar, the other of the portion of the river included between the city and
Warwick bar-was placed at their disposal. The Superintendent of the
Coast Survey also placed at the disposal of tbe commission the survey
of Harrison'll bar made under his direction in 1852, by Lieut. R. Wainwright, U.S. Navy.
The banks of the river between Richmond and City Point are generally high on one or both sides, and few extensive mud-flats exist.
There is apparently no necessity for jettees or other works to confine
the river to its bed. The river flows in a channel not requiring expensive works to prevent it from spreading in the ordinary stages of water.
The improvement of its bed is, therefore, comparatively a simple operation, and the permanence of the improvement the only point upon
which there may be doubt.
The principal obstructions in the J ames river are, the Goose Hill flats
below J amestown, and half way between City Point and Hampton
roads; H arrison's bar; Cox's bar, on Mill Rock reach, 20 miles;
vVarwick bar, 5 miles; and Richmond bar, 2k miles, below Richmond
(Rocketts.) The two latter bars (Warwick and Richmond) mark, rather,
points where a permanent shoaling in the depth of water occurs in the
river, its bed forming terraces, interrupted only by occasional holes.
At the Goose Hill flats, according to the statement of Capt. T. Skinner, an experienced pilot on the James river, there are two channels.
The south channel has, from one to one and a half mile, only 16 feet
clear at ordinary high water; but in consequence of its bottom being of
very soft mud, vessels drawing 18 feet can be dragged through by towboats. The north channel is an 18-foot channel, with lumps of hard
sand, admitting only of the passage of vessels drawing 16 feet.
At Iiarrison's bar there are two channels. The main channel passes
along the northern shore of the river, and has 16-2- feet at ordinary high
water. At spring tides, vessels drawing 17 feet of water can pass
over it.
At all the other points of the river below City Point, the pilots tate
that there is at least 19 feet of water at high water.
Above City Point, Stansbury's survey and the pilots differ as to the
depth of water on the several bars. At Cox's bar, Stansbury's report
indicates 15 feet at ordinary high water. The pilots variously report
12 and 13~ feet, though they are of opinion that the water has shoaled
since his survey. At Warwick bar, Stawbury gives 14 feet; the pilots13!
to 15; at Richmond bar, Stansbury 10 feet, the pilots 10~ to 11 feet ; and
at the Rockett" , on mae b low the falls, and where are the wharves of
the ci.ty, and for a mile furth r down, 8tansl )ury report at least 12 teet,
~h~ ptlots 11 ~ to 12 feet-all at ordinary high water. At Warwick and
Richmond bar", the pilot::; arc of opinion that the wat r has deepened
some to 10 inch , in · n ··cqu nee of the current carrying away the
bottom loo. ned by th k l. of vessels. To this same cau e tbe pilots
attribute the k 'epi~(T up o~ the former depth of water at Cox's bar,
when y
·1.~ d:awmg J 5 f :t of water pas ed up to the old town of
'\ arwtek a~Hl dt~ ·bar(T d their cargo s, till, by the introduction of towoau., the hghtermg was all don at City Point, or at Bermuda Hun-
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dred, opposite. No vess·el passed that bar which could not get up to
Richmond. The bottom was no longer stirred up by the keels of
vessels, and the depth has since gradually diminished to 13-k feet or
12 feet, as before stated. If Cox's bar were deepened to 16 feet, that
depth could be kept up to Warwick.
The bottom at Richmond and Warwick bars is of sand, and at Cox's
bar is said to be of mud. There is no appearance of rock in the river,
except at the Rocketts, where it is visible in detacbed masses, and
probably in some places forms part of the river-bed. The amount
of excavation required in any scheme of improvement can only be
determined by a minute examination, with suitable borings.
Between Warwick l1ar and City Point, there are two remarkable
bends in the channel; the first is Mill Rock Reach, where the channel,
after a course of 8 miles, returns to within 130 yards of its starting
point. This narrow pass is caHed the "Dutchman's Gap," and the
highest point is about 30 feet above low-water mark. In this Reach is
Cox's bar. The second bend is just above the junction of the James
and Appomattox rivers, where only about half a mile is gained after
a course of some 9 miles. In any plan of improvement, the commission are of opinion that the question should be considered, whether the
river should not be straightened by cutting through these passes? As
regards the Dutchman's Gap, it might be more economical, as well as
more effective, than to dredge out Cox's bar, which is said to be twothirds of a mile in length.
At Harrison's bar, the information at the disposal of the commission,
resulting from the surveys of Captain Stansbury and the Coast Survey,
was very complete, and sufficient to determine the general character of
the improvements required. Besides the main channel already referred
to, there is a swash channel on the southern side of the river, having also
16-k feet at ordinary high water. The swash channel is the more
narrow and circuitous one, and the northern channel is best adapted to
navigation, and most generally used by vessels. This channel is gradually improving in the depth of its water, and the river is now forcing
out a better channel. This was predicted in 1826 by C. Crozet, esq.
Captain Stansbury did not concur in this opinion, though he was of
opinion that if a channel were once dredged out, it would maintain its
depth. A comparison, however, of Captain Stansbury's survey with
that made by the Coast Survey in 1852, shows conclusively that the
channel has very much improved. In 1836 the bar between the 18feet low-water lines was one mile in length. In 1852 it was reduced
to half a mile. In 1836 there was an extensive middle ground on this
bar, dividing it into two channels, with 16 feet at average high water
in each. In 1852 this middle ground had essentially disappeared,
there being simply occasional lumps of 10~, 11~- , and 12-k feet; the two
channels had become one, and the depth at ordinary high water had
increased to 16i feet. The bottom has been ascertained, by boring, to
consist for the most part at the surface, and for six feet below, of a hard
pavement of pebbles, mixed with shells and gray sand, below which
mud and yellow sand occur. The current has within the last fifteen
years greatly improved this bar, notwithstanding the rigid chari~cte~ of
t11e bottom, and the commission are satisfied that it would mamtam a
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considerably increased depth if it were dredged out. Should subsequent
examinations confirm the truth of the statement of the pilots, that, with
the exception of Goose Hill flats and Harrison's bar, 19 feet of water
at high water can be carried all the way up to City Point, and should
the Goose Hill flats admit of a similar improvement, the commission
are of opinion that at least this depth could be permanently secured for
Harrison's bar. They cannot, however, submit a definite plan for
Harrison's bar, till what is practicable to be attained at the Goose Hill
flats, to be determined only by a survey, has been ascertained .
. While the commission are of opinion that a survey of the whole river
is essential to determine the character of the improvements that are
required, they propose, at present, simpl,y to survey the Goose Hill
flats and the river between the city of Richmond and Harrison's bar.
From a full conference with the corporate authorities of Richmond, it
is believed that this will furnish the necessary data for any improvements which can be undertaken at present. When an additional
appropriation is made, the survey can be completed, and the commission will then be able to prepare a complete plan for the improvement
of the whole river, with suggestions for the necessary aids to navigation. Besides buoys, &c., pointed out by Captain Stansbury as required
in certain localities, and which may be needed in others, he recommends strongly the necessity of a light-house at Point of Shoals, and
his reasons are conclusive. This light has not been built.
At the request of the commission, the Superintendent of the Coast
Survey will immediately commence the survey of the river from Richmond to Harrison's bar, and of the Goose Hill flats, including the
t0pography of the two bends, to determine in either case whether the
river shall be straightened by digging through the narrow passes, and
accompanied by the necessary tidal and current observations. The
importance of tidal observations is apparent from the fact that, according to the observations of Captain Stansbury, the tide rises one and a
half foot more at Ricbmond than at City Point. The pilots are of
opinion that this increased rise is maintained both at the Richmond and
Warwick bars, and for 10 miles further down the river. The phenomenon is entirely different from what is known of the Appomattox river,
where by observation it has been found that there is nearly the same
rise (3~ feet) at City Point and at Petersburg.
I t is believed that the survey from Richmond, to include Warwick
bar, can be completed in two months, with a reconnaissance of Cox's
bar, and that a supplementary report can be made before the close of
the approaching session of Congress .
.T~e commi sion are, however, of opjnion that the improvements in
th1 1? vcr will mainly con, ist in dredging, and they therefore recommend
that 1t be commenc d at the carlic t practicable moment.
\ c would .fur~hcr recomm nd that an additional appropriation of
4?,000 for tb~s ~-Jvcr be a k d for, fo~ the ensujng fiscal year.
.
~he ~OffiJ?lf4Sl n ann~t clo c tb 1r report w1thout acknowledrrmg
then· obhcYatwns to th ·1ty coum:il of Richmond for th' ho pitalities
xt r~cled t th m, a~~d for . upr!lying them with a steamboat to examine
the nver a· f: r a· Ily Pomt, m which they were materially aided by

S. Doc. I. '
a committee of the council, and several citiz.ens of Richmond who accompa?ied them.
JOS. K. F. MANSFIELD,
Capt. Corps of Engineers, and Brevet Colonel.
A. D. BACHE,
Superintendent U. S. Coast Survey.
ISAAC I. STEVENS,
.Lieut. Engineers and Brevet Major,
Ass't U.S. Coast S~tTvey.
Bvt. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington City, D. C.
APPENDIX G G-1.
ENGINEER DEPARTMENT,
Washington, December 21, 1852.
SIR: A joint commission, consisting of Professor A. D. Bache, Superintend ent of the Coast Survey, Brevet Colonel Mansfield and Brevet
Major Stevens, of the corps of engineers, have, under instructions from .
this office, made an examination of James river, in reference to improvements provided for in the river and harbor law of the last session
of Congress.
The report of this commission is very encouraging, as to advantages to
be derived from contemplated improvements in the obstructed portions .
of the river, which lie between the city of Richmond and Harrison's bar,
eight miles below the junction of the Appomattox.
These improvements will consist of dredging chiefly, if not wholly;
but there must be made a good survey of the particular portions need- ·
ip.g improvement, in order to determine, in the several cases, the exact
extent and the nature of the work. Tbis survey is in progress, and '
may be finished in about two months.
But though the survey is indispensable to a complete project, there
are certain dredging operations as to which there is now a concurrence
of opinion; and as these would aflord material relief~ independent of
other operations, I recommend that Colonel Mansfield-who was one
of the commission, and will have local charge-be authorized to advertise for proposals for executing any such dredging operations by
contract, being instructed, at the same time, should he be satisfied with .·
the terms offered, to submit, for the approval of the department, the ,
contracts he may propose to have executed.
I have the honor to be, very respectfully, your obedient servant,
·
JOS. G. TOTTEN,
Bt. BTig. G-eneral, and Chief Engineer.
Hon. C. M. CoNRAD,
Secreta1·y (1 War, Washington.
Approved :
C. M. CONRAD,
SecretaTy oj War.
WAR DEPARTMENT, December 22, 1852.
Tlw officer was instructed to carry the project, as approved, into
e.xecution accordingly.
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APPENDIX H H.

Appomattox Tiver-Report of the Commission on its improvement.
WASHINGTON, NovembeT 26, 1852.
SIR : The commission named in your letter of October 1st met at
Washington, and proceeded, according to your instructions, to examine
the Appomattox in reference to its improvement, to consider and discuss
the results of the survey of the river, and to collect information from
various sources within reach. They have now the honor to submit the
following report, with the necessary plans and estimates :
The Appomattox is eleven and three-eighths miles in length from
Rowlett's wharf, in the city of Petersburg, to City Point, where the
ziver enters the James river. The distance from Petersburg to City
Point, in a straight line, is eight miles and seven-eighths, or three miles
and a half less than the distance by the course of the stream. The
tide flows to the falls, a short distance above Petersburg. At City
Point, and sixty yards from its wharf, the river is twenty feet deep at
low water, and eighteen and a· half feet can. be carried to Broadway,
three miles and one-eighth above City Point, being eight miles and a
half below Petersburg. At the Point of Rocks, three-quarters of a
mile above Broadway, the river divides into two channels, on the
northern one of which, a mile and one-eighth above the Point of Rocks,
is Port Walthall, connected by railroad with Richmond, and to which
eighteen and a half feet of water can he carried. Above this the
channel rapidly shoals, dividing into two arms, which unite again at
the mouth of ~wift creek, taking a southward course for a few hundred
yards, and then joining the main channel. At the distance of a mile
and a quarter above the ·Point of Rocks the southern or main channel
divides into two arms, of which the northern is the principal. The
southern, having been closed in 1.\'fr. Stein's improvement of the river,
is still quite shallow. It passes close to the foot of the southern high
bank of the river-basin, and is separated from the main channel by low
islands, covered in part by wood, and extends two miles and an eighth
up stream before rejoining the main channel. The main channel is irregular in depth ; twelve and a half feet, however, can be carried to a
point nearly opposite to fort Walthall, and seven and a half to the
junction with the Port Walthall channel, both at ordinary high water.
The distance from the Point of l ~ ocks to this junction by the main
~h?-nnel is t\yo miles and one-third, and by the Port Walthall chanr:el
It 1s three miles. There arc several small slues connecting these differ~~t ch~nnels. The main channel makes an abrupt bend before
umtmg with the Port Walthall channel. From their intersection to
Hare's bnr, oppo"itc the head of the southern channel, is about a mile,
and up to thi. a depth of seven and a half feet can also be carried, and
over. the ar even fe .t at ordinary high water. From Hare' bar to
Co~m oton, bout a mile, th arne d pth can be cani. d. Here begins
• to.m ~ l wer cut thrm~gh a l~;v marshy i land, and which js now the
mum lwnnel f th nv r. I he former channels along the foot of the
rt~1 ern and. uthcrn hanl
f the riv r-basin were closed, and r main
partially . . o now. From the extremity of tein's lower cut to Rowl<ett's ·
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bar, near the mouth of Oldtown run, is seven-eighths of a mile, and a
depth of water of six feet can be carried to the bar, and five and a half
feet, at ordinary high water, over it. From Rowlett's bar, through
· Stein's upper cut, to Rowlett's wharf, in the city of Petersburg, about
two and one-third miles, six feet can be carried at ordinary hjgh water,
with the exception of Page's bar, about one mile above Rowlett's bar,
which has only five and a half feet. Stein's upper cut is four hundred
and fifty yards in length, and its narrowest part ninety fe et in width.
In its bottom are three separate beds of rock, having about seven and
a half feet water over them at ordinary high water.
At the city wharves, there was, when the survey was made, a
depth of 122- feet at ordinary high water.
It is proper to observe that the depths were taken from mean low
water, during the summer, and that they fall short of those generally
Teferred to as the average of depths. The depth, too, has since been
increased by the dredging operations prosecuting by the city, which at
the time of our visit, at the close of October, had been made at the city
and on Page's bar, and were extending to include Rowlett' s bar.
The width of the river at Broadway is 150 yards, and at Petersburg
64 yards.
Below Hare's bar there are several small jettees of wood, for contracting the width of the river; also below and above Stein's lower cut.
Between the mouth of Oldtown run and Page's bar, on both sides of
the river, at intervals, are j ettees for confining the river to its present
bed. Above this, to Stein's upper cut, are others on the north side;
and the old bed of the river, near Petersburg and opposite to Stein's
upper cut, is closed by a stone dike. The only rocky bottom now
known to exist is in Stein's upper cut.
The jettees were of stakes driven into the river-bottom, and closed ·
by wattling, but are now in bad repair. They are usually crosswise
to the direction of the river.
The cuts and jettees were ~ade by a company, whose chartered
rights are now held by the city of Petersburg.
The obstacles to the navigation of the Appomattox all lie above
Broadway, and extend 7-~ miles fi·om the city of Petersburg.
The tides, as derived fi-om observations at City Point, at Broadway,
H mile below Covington's and below Stein's upper cut, and at the city,
rise and fall about 3~· feet, with little difference between City Point
and Petersburg.
.
The duration of the flood is about 5! hours, and of the ebb about
651 hours. Spring tides add about one-half foot to these depths, and
neaps diminish thr:-m by about the same quantity. The time required
for the tide-wave to propagate itself from City Point to Broadway (2i
miles) is 20 minutes; from Broadwuy to the station below Covington's,.
(4~ miles) is 24 minutes; thence to the city (3:! miles) is 1 hour and 8
mmutes.
The velocity of the current at flood and ebb, at Broadway, is 1 knot,
at Covington's 2- a knot, per hour. The direction carries the water in
mid-stream, or against one or other bank.
The sl?pe of the riyer-bed from Petersburg to Covi~gton' s is at ~he
rate of 4 mches per m1le; from thence to Broadway, 3 mchcs per mile;
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and thence to City Point, 3 inches; making an average from the city
to City Point of 3! inches per mile. In the whole distance the slope lS
2 feet 8-2- inches.
The surface of the bottom of Page's bar is coarse yellow sand and
pebbles; of Rowlett's bar, coarse yellow sand; and of Hare's bar,
coarse yellow sand and pebbles. Borings, 4 feet below the surface of
Page's bar and 6 feet below that of Rowlett's bar, yielded similar materials to the foregoing; and at 6 feet below the surface of Hare's bar,
yellow sand and blue clay. In Stein's upper cut there are three distinct beds of rock, entirely across the channel, at average depths, respectively, of about 6, 5, and 4 feet, at mean low water, and of about
60 yards in length.
The materials forming the deposites in the river-bed are brought
down principally in freshets, which occur usually in the spring and au-·
tumn, though by no meuns invariably every season. The freshet of
1851 rose to about 6i feet above ordinary high water, and that of 1852
apout 6 feet at the city wharves. The low islands in the stream and
the lateral channels giving room for the water to spread, the rise is but.
}jttle felt at Broadway. The Appomattox and its branches drain an
area of about one thousand square miles. The amount of material deposited in any single freshet has not been ascertained.
Swift creek, draining the country on the north side of the Appomattox, is the only branch of consequence which it receives below Petersburg. Its width at the mouth, where it enters Port Walthall channel,
is 100 yards, and its depth in the channel 8! feet. It is a rapid stream,
as its name indicates, and inconsiderable in length, compared with the
Appomattox. Its banks are high, and its waters rise rapidly after rains.
The fi·eshets in Swift creek are much more frequent than those in the
Appomattox; and when its waters are high, it backs up those of the
river. It is thus the chief cause of the shonlness of the water in the
north channel, between a point above Port Walthall and the main
channel, and of the direction of the main channel itself.
rrhe Appomattox river was surveyed last summer by the Coast Survey, by direction of the Treasury Department, at the request of the
city ot Petersburg, and in part through means furni heel by the councils; and a map has been made, showing the river and its banks, '\Yhi.ch
has been placed at the eli posal of the commission. The survey mcludcd the observations of tides, currents~ and of the nature of the bottom of the stream generally; and borings were made below the surface of the different bars. Levels, connecting the different tide-gauges,
w ere also run. There was no necessity for further surveys, but me1 ly
for personal examination by the commission, and for borings in Stein's
up p r cut, and in the old bed of the river ncar it, to determine the ext nt of the rock there below the surface of the bottom.
Th~ commission was informed that a map existed, bowing the riverbed a fter th~ co~pleti.on of Ir. 't in's jmprovements; but they were not
ahl to obtam t~t;· . A sketch, mnde in connexion with a project for a hip
".m l hy !r· 1:-k, '~as pla d at th ·ir disposal by the committee of the
'It~· ·ounc1ls on th e 1mprov !mc·nt ofth riv r. This referred however, to
• · ndition of the riv ,r. '\ hich i~ wn.~ the o~ject of Mr.
t i~'s impro~e
1
n t' ·lt ·r, and ;vhich had m fleet been much cha.pged by them.
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The commission are under great obligation to the committee for the
facilities rendered in the execution of their duties, and for the various
·information furnished to them, and venture to express the opinion that
·to the foresight of the committee in obtaining an exact survey of the
river is due the readiness with which the plans for its improvement
.have been made, and the absence of delay, which otherwise would
have been unavoidable.
The importance of the improvement of the Appomattox river to the
·city of Petersburg needs no enforcing by argument; but the very thriv. ing condition of the city itself, and its connexion with the trade of the
South and Southwest, which renders the improvement a matter of con•
·cern to several States, may require illustra6on.
The statistics obtained hom the collector of the port of Petersburg
show an export trade for the year ending November 1, 1852, of
$4,500,000, an import trade of $7,500,000, and an amount invested in
·manufactures of $1,772,750; making, in all, $13,772,750. This is
annually increasing. During the last twelve months, the tonnage to and
from foreign ports has amounted to 20,664 tons, and coastwise to
-140,430 tons; making, together, 161,984 tons. The same authority
·gives the cost of corn and wheat manufactured within the year at
Petersburg, at $400,500; of iron worked up in foundries, $55,000; of
expenditures in tobacco factories, $775,250; and in cotton factories,
$542,000. The number of operatives in the tobacco and cotton facto_ries is 2,800; and nine thousand bales of cotton are worked up in the
course of the year.
· It is not alone the city of Petersburg, nor even the State of Virginia,
which is interested in the improvement of the Appomattox. The various railroads already completed bring up to the wharves the produce
'of the adjacent country and States; and others in progress will add
·greatly to the demand for facilities in reaching a market.
The Petersburg railroad opens the vallf~ys of the Roanoke and Cape
'Fear, and connects Petersburg with Raleigh, in North Carolina; whence
·the road making to Charlotte joins the South Carolina railroad.
During the year ending September 30, 1852, 4-0,090 tons of merchan,dise and agricultural products (including 14,077 bales of cotton, 54,415
bushels of grain, and 10,893 hogsheads of tobacco, and 44,589 passen,gers) were carried over that road.
The Southside railroad, when completed, will bring in the produce
of western Virginia, and will, through the Lynchburg and Tennessee
railroad, connect with the great line now constructing through Tennessee, to Memphis. The Appomattox canal and boat navigation of the
upper river extends between seventy and eighty miles through a goo.d
·agricultural region. A plank road connects Petersburg with Boyd·town, seventy-five miles to the southwest of the city.
· After examining the data collected in reference to the · Appomattox,
·the commission is of ?Pinio_n th~t, by confining the water to one b~d,
re~de~ed as n~ar~y umform m Width as practicable, and by d~epez:mg
a_rtificmlly, this nver may be greatly improved for purposes of navigatlon.

The rise and fall_of the tides is nearly the same (3~ feet) at City
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Point and at the wharves of Petersburg; it may nevertheless be desirable, at particular points, to straighten the bed.
The chief mode of confining the river effectually, and without too
great expense, is by shutting off, and keeping permanently closed, the
side channels and slues from one channel to another. The next is, by
repairing the jettees . generaUy with new wattling, and in some cases
with additional stakes, contracting the bed at particular points.
This channel can be made without difficulty, and, by the assistance
of the jettees and works closing the lateral natural channels, may be
kept open in part. It is, however, certain that, in freshets, portions of
the deposites from the wash of the river must remain in this part of the
bed, and that nevv dredging will be required to remove it. The importance of the river is such as to justify such operations from time to
time; and when the great development of the trade of Petersburg,
which it is now supposed must take place, occurs, much more complete
plans may be resorted to, lateral jettees being replaced by continuous
linings of the channel.
It is obvious that there is a certain width of the channel at which
the current will maintain the greatest depth, and reduce the permanent
amount of dredging to a minimum. The engineer charged with the
improvement should make this the subject of careful observation; so
that when the importance of the commerce of the river shall authorize
the expenditure, the present temporary arrangements can be replaced
by permanent artificial banks.
To deepen the bed artificially, dredging and dragging may be resorted
to; but we consider the former as especially applicable to the case,
considering the small velocity of the current, except in freshets, and
that for several miles the entire bed of the river must be deepened.
In reference to the draught of schooners and small brigs engaged in
the coasting trade, it is desirable that at least twelve feet of water, at
high tide, should be carried to the wharves of Petersburg.
The map of the Appomattox, which is herewith submitted, shows
the river-bed, and the depths reduced to mean low water. The commission have marked upon the map by two parallel lines, including a
blue tint, the channel which they would propose to form by deepening
·
the bed of the river.
R eferring to the several obstacles as they occur, in their order, from
Petersburg towards Broadway, we would recommend the following
operations; observing, however, that much latitude should be left to
the engineer who will execute the work, and that his observations may
change the relative importance of parts of the work. The projected
works are indicated by red lines upon the map.
1. To open the old bed of the river at Stein's upper cut, as indicated on the map, by removing the dike at P, thereby turning the
three bed of rock in that cut, which would otherwise involve an expenditure of 14,000 forth ir removal. This the commission recommen~ le s r luctantly, as their observations, as far as they could be
obtamed, sh wed there would be no rock found in the old bed; and in
the ~ent o.f ,a r so~ to coffer~dams, the best mode of removing the
ro ·k m 1 t m s cut, 1t would st1ll be necessary to pass off the water of
the river through the old bed.
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2. To place some additional short jettees below those on the north
side of the river, above Page's bar, as indicated by the red lines on
the map, so as to avoid the sudden enlargement of the bed there.
3. To stop the upper entrance of Oldtown run into the Appomattox, so as to bring the waters out below Covington's, nearly in the
direction of the main stream of the river.
4. Effectually to close the southern passage, heading opposite to
Covington's, by an obstacle near the position of the jettees and mounds
marked on the map, and by placing in it the deposite removed from the
river-bed by dredging, seeuring it in such a way that freshets will not
carrv it back into the river-bed.
5."' To close up the south branch, near Hare's bar, by means similar
to those just referred to, and as marked by red lines on the map.
6. The commission has discussed carefully the question connected
with the improvement of the river at the head of the island separating
the Port Walthall and main channels.
The idea w~s considered of making the Port Walthall channel the
main one, by turning all the water into it, and cleaning out the shoai
passage now existing between the main channel and the entrance to
Swift creek ; but the commission is of opinion that this would cause
deposites in the deep water near Port Walthall which would injure that
port. No injury could, the commission is of opinion, result to Port
Walthall by closing this shoal passage ; and the current of Swift creek
would suffice to preveut the water from becoming so still as to deposite
gradually the sediment brought in with the flood-tide water.
The effect of closing this passage would be very good on the main
channel, tending to clear off the bar now forming near the upper end of
the bend, and to increase the velocity of the ebb in and below it. A
jettee properly placed just above this bend, would effect of itself much
of this work. (See red lines.)
7. To close several small openings through which the water now
passes from the main channel.
8. To dredge the channel of the river thus confined, so as to give
twelve feet at mean high water up to Petersburg, on a width, at the
bottom, of twenty yards.
The material of the bottom being sand of various degrees of coarseness, will be easily removed. It should be placed at points where it
will assist in filling channels intended to be closed, whence it cannot be
returned by freshets to the bed of the river. The filling up of the bed,
except during the time of freshets, would be an extremely slow operation, and the expense of removing the materials which might accumulate in any one year could not be very great. At all events, it would
repay itself to the citizens in the facilities afforded to the commerce of
this growing place.
We submit the following approximate estimate for the cost of the
improvement of the river:
The whole amount of dredging required to secure 12 feet of
water at ordinary high water, will be, in round numbers,
350,000. cubic yards, .which, at 20 cents per yard, ~he pri?e
now pa1d by the c1ty of Petersburg tor dredgmg, w1ll
amount to.. • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . . . . • $70,000
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The amount required for cut-offs, for repairs of old: and the
placing of new jettees, securing tbe same by deposites of
the earth dredged out, by enrockments, and pavements of
stone and pebbles, &c., may be estimated at. ____ .•••..• $20,000
Cost _of dre?ging-boat and flats . __ • __ .... ____ . _. _. _... _. 20,000
Contingencies ... _____ . _.. ,. ....... _.. _.... ____ ...... .
5,000
115,000

The commissjon would recommend that $22,500 of the appropriation
for the James and Appomattox rivers be set apart for the latter object,
and be applied, first, to constructing the cut-offs and jettees, which require a careful study of the river, and, involving modifications and even
entire changes in the plans, must be done gradually ; and, second, the
dredging out the char::nel, and that Congress be asked to make, for the
next fiscal year, an appropriation of $45,000.
The commisc;ion are not prepared to give a detailed estimate of the
cost of the works which will be eventually required to give that pcrma.nent character to the improvement, to be obtained only by permanent
artificial banks throughout its extent. The width of the channel cannot
be now determined, nor can the exact character of the banks. The
whole problem, in all its details, will be elucidated in the progress of
the scheme of improvement recommended in this report.
.
It would be proper to leave the order in which the det~ils of th1s
work should be undertaken, and all other arrangements for Its execu.tion, to the engineer in charge.
JOS. K. F. MANSFIELD,
Captain Corps Engineers, and Brevet Colonel.
A. D. BACHE,
Sup't U. S. Coast Survey.
ISAAC I. STEVENS,
Lieut. Engineers and Bt. MaJor, Assist. U. S. Coast Survey.
Bt. Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington City, D. C.

APPENDIX H H-1.
ENGINEER DEPARTMENT,
Washington, December 14, 1852.
SIR: I have the honor to lay before you, for your action, the repo1t
of a commission, con i ting of Professor Bache, Superintendent of the
Coast Survey, Colonel .Mansfield and Major tevens, of the corps of engineers, on the proposed "improvement of the Appomattox river below
the city ofPeter burg," provided for in the river and harbor bill of the
last ~es..,ion. ~Vith thi r port _there is a large map of a late survey of
the :1ver, showm_a th~ ~b truct10ns upon which it is designed to operate,
the J tte an ik It 1 propo. d to erect, and the trace of the channel
that i~ is th? ght sh uld be op ned by dredging.
Tlu=> pr ~ect has been under consideration by the. ~:~ard of engineers

S. Doc. I.

401

for river and harbor improvements, whose report thereon is also now
laid before you.
The commission recommend that the sum of $22,500, being one-half
of the sum of $45,000 granted by Congress for improving the two rivers,
James and Appomattox, be set apart for the latter o~ject. This is approved by the board of engineers, and recommended to the approval
of the Secretary of War by the Chief Engineer.
The commission also recommend that this money be first applied to
the construction of such dikes and jettees as a careful study of the river,
by the constructing officer, shall show to be necessary, and next to
dredging out the cham1il, as drawn in the plan. The board of engineers unanimously concur as to the dredging of the channel, but a
majority advise that the construction of dikes be restricted to a single
one at the junction of Swift creek, until progress in dredging shall show
whether other dikes, j ettees, &c., are necessary. The Chief Engineer is
of opinion: that if the local engineer be instructed, in studying the details of the project in its application to the ground, to keep in mind the
cautions, as to these dikes and jettees, of the commission, (of which he
was a member,) as well as those of the board of engineers, the design
of both will be attained; and, accordingly, the Chief Engineer recommends to the approval of the Secretary of War the design of dredging
the channel according to the plan, and of making such dikes and jettees
as shall be found to be necessary in the progress of dredging, and of
further exact and minute examination of localities. · One member of the
?oard approves of dredging as proposed, but objects to all dikes and
jettees.
Should the above recommendation of the Chief Engineer be approved,
he will consider himself authorized to direct the immediate commencement of the work, and its prosecution with all the vigor that the means
will allow.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. General, and Colonel En{fineers.
Ron. C. M. CoNRAD,
Secretary cf War.
Approved as recommended.
C. M. CONRAD,
S ecretary cf PVar.
DECEMBER

14, 1852.

The officer was instructed to carry the project, as approved, into
execution accordingly.
APPEND IX I I.
WASHINGTON, D. C., February 21. 1853.
SIR: In compliance wjth your orders of October 4, 1852, I have the
honor to submit a report and plan of operations for "reopening a communication between Albemarle sound and the Atlantic ocean, &c."
Part ii-26
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I have carefully read and studied the elaborate and able reports ofMr. Fulton, State engineer of North Carolina, September 15, 1820,
Senate document 106, 2d session 20th Congress.
Captain .Bache, Topographical Engineers, February 12, 1829, Senate document 106, 2d session 20th Congress.
Mr. Gwynn, State engineer, North Carolina, January 29, 1841,
Senate document 132, 2d session 26th Congress.
These papers may be said to have exhausted the historical and
general discussion of the subject. They are enclosed herewith, and
such drawings and maps, calculated to throw light upon the subject,
as I have been able to obtain, viz:
Wimble's chart of the coast of North Carolina, 1738.
Coast Survey sketch D, published in 1851.
Coast Survey sketch of Hatteras inlet, 1850.
Coast Survey hydrographic map of Albemarle sound, 1851, scale

__,__ *
80000•

Coast Survey hydrographic map of the junctions of Albemarle,
Roanoke, and Croatan sounds, North Carolina, 1651, scale 2 o ~ o o·
And a copy of Captain Bache's survey of Roanoke island and its
vicinity, belonging to his report, but not published with it.
The place of Roanoke inlet, which it is proposed to reopen, was
opposite Roanoke island, a little south of the sand-hill called "Nag's
Head." The inlet existed from the time of the settlement of the country to the end of the last century, when it finally closed.
.
There are now two communications between Albemarle and Pamhco
sounds: one west of Roanoke island, called Croaton sound, three
miles over, and averaging eight feet deep, with a greatest depth of
thirteen feet ; the other east of Roanoke islanJ, called Roanoke
wuncl, with a principal channel one-half mile over, and averaging
four feet deep; and several smaller channels about three-fourths of a
mile over, and one foot deep. The distances and depths being taken
in both cases along the sites of the proposed break waters or dams.
Along the lqwer part or southern end of Croatan sound, there are
marshy islands, which, with the similar formations on both sides, are
called the "Roanoke marshes." Here, at an early period, it is s~p
posed, that sound was entirely closed; and then, Roanoke sound bemg
alw.a~s shallow, the waters of Albemarle, fed by several rivers, and
drammg a large area, found their way to the ocean through Roanoke
and Currituck inlets, and kept these inlets open.
At ~orne period channels opened through Roanoke marshes, g~ad
ually mcrea ed to a great width, let out the water of Albemarle mto
Pamlico ~ound, and thence into the ocean through several inlet , and
allowed oanoke and Currituck inlets to clo e up.
If, then, we restore the original topography of the country-that is,
close the two outl ts fi·om Albemarle to ' Pamlico sound, and reopen
Roanoke inlet by art-we hall bring the original causes into action,
and may exp ct the inlet t
k pt open by the p nned up wate:s of
• A. part of thi map, including th 1 cality of the proposed inlet, i printed at the end of

thit r p rt.
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Albemarle sound. In these general matters the three reports nearly
agree.
I find nothing to sh.Jw that Roanoke marshes have opened recently.
'Vimble's chart, published in 1738, gives to Roanoke and Croatan
sounds very nearly their present relative widths, and lays down several
wide channels through Roanoke marshes, and, what is remarkable,
gives to that communication with Pamlico sound precisely its present
least depth-nine feet. This must be regarded as much better authority than the tradition which makes the opening of that channel something recent-something in the memory of the last generation.
Neither is there anything to show that Roanoke inlet was ever used
by any but small vessels. In 1738, according to Wimble's chart,
vessels bound north would naturally pass out of Currituck, where the
low-water depth was ten feet; and vessels bound south, out at Ocracoke through Croatan sound, where they could carry nine feet. The
low-water depth of Roanoke was then only six feet.
Before presenting any remarks upon the plans proposed, it may be wei
lO give some additional description of the natural features of the country.
There is no perceptible tide in Albemarle sound; the level of its
surface, and the currents in Croatan sound, are regulated by the winds.
Southwesterly winds produce the greatest elevation in Albemarle
sound, and northeasterly winds the greatest depression. Southwesterly
winds produce a current through Croatan sound towards Albemarle,
and northeasterly winds a current in the opposite direction.
The general level of Albemarle sound is about a mean between high
and low water of the ocean; according to Fulton, 2~ feet above low
water, and 2~ feet below high water, of neap tides. But as the water
of the Roanoke, and other rivers which flow into the sound, cannot
escape entirely by evaporation, and by percolation through the "banks"
into the ocean, the general level of Albemarle must be a little above
the mean level of the ocean, and the water flowing out through Croatan sound must somewhat exceed the quantity flowing back. Still the
difference is so slight, that all observers speak of the currents through
Croatan as being regulated entirely by the wind.
No long-extended observations have been made upon the ocean tides
at Nag's Head. Fulton gives as the result of his observations, made
between the middle of March and the beginning of .May-rise and fall of
neap tides, 5 feet; ditto spring tides, 7'.50.
Captain Bache gives 2' 6" as " the greatest oscillation of tide" from
December 16, 1827, to January 15, 1828.
At Cape Hatteras, about 50 miles south, a Coast Survey sketch of
1850 gives.
"Greatest rise and fall of tides at Hatteras cove, 5' 3".
" Mean rise and fall of tides at Hatteras cove, 3' 3"'.
"Least rise and fall of tides at Hatteras cove, 2' 2"."
. Another .Coast Survey sketch, published in 1850, gives for Hatteras
mlet, 13 m1les west of Cape Hatteras" Greatest rise and fall of tides on the bar, 6 feet; mean, 3 feet;
least, 2 feet.
" Greatest rise and fall at the anchoraae
between the inlet and the
b
bulkhead, 3 feet ; mean, 2 feet ; least, l.Z foot.
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Greatest rise and fall on the bulkhead, 2~ miles from the bar, and
1! inside the inlet, 1~ foot; mean, 1· foot."
The last series is highly significant, as showing how little the level
of a large sound is affec;ted by ocean tides, even in the immediate
neighborhood of an inlet.
The water in the upper or western part of Albemarle sound is entirely
fresh; in the lower part, it is brackish. In Roanoke sound, at Nag's
Head, oysters are now growing; but there were none there prior to the
storm of 1846, which opened several inlets in Pamlico sound, three of
which are still open: Oregon inlet, ten miles from Nag's H ead, nearly
dry at low water; Hatteras inlet, thirteen miles below Cape Hatteras,
with five feet at high water on the bulkhead; and one between Ocracoke
and Cape Lookout, with four feet at low water on the bar, and no bulkhead. These depths may not be strictly correct, the source of information not being always very reliable~
·
The Roanoke marshes, and all the marshes which I saw on the main
lands and islands, (I examined aU those which lie in the way of the proposed breakwaters,) are very Jow-less than one foot above the water
at the time; and I was told by many persons that the water stood
near its ordinary level.
On the main land a marsh begins, say, one mile below Fleetwood
Point; gradually widens to 1,200 yards (by estimate) at that point;
and goes on enlarging to the lower end of Croatan sound, and beyond,
wrmmg a part of Roanoke marshes.
On Roanoke island a marsh, beginning a short distance below Pork
Point, extends, I believe, over th e greater part of the southern portion
of tbe island.
The dam over Roanoke ~ound must pass over at least a mile of
marsh on Roanoke island.
.
·
The pine trees on Roanoke island and the main everywhere indicate
to the eye the border of the marsh, and the beginning of higher ground;
but I have felt much in want of an accurate topographical map; and
~ball probably be able to obtain one soon from the Coast Survey office,
the surveys having been comp]eted.
The reports agree m recommending the same positions for the dams.
At these places they are best protected from the winds and waves,
and cross the sounds where the water sections are nearly th~ lea t..
The following section over Croatan sound will give some idea of
the work required there. [~oTE .-Figure 1 on the plate presented
~t the end of thi report, being a section over Croatan sound, along the
hne ot the proposed b1eakwater, will give some idea of the work required there.]
The-' followinrr section through Rocmoke sound, reduced to the same
cal c with .the _prec ding, is taken from Bache's map-that of the Coast
~un· ey ~ mrr mcomplet at this locality. [NoTE.-Figure 2 in like
mnnn r Jllu._trat . the "\vork required to construct a breakwater oYer
oan k ouncl.J
''m · th
ur Y t ult n, there seems to have be n no sensible
Lan a m th ~ unding;- and \Yater-Jines of the two sections.
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To show the dredging or scouring required to open an St or 12-feet
channel from Albemarle sound to the Atlantic ocean, passing round
the head of Roanoke island, down Roanoke sound, and through the
proposed inlet, I give the following section. [NoTE.-Figure 3 is given
to show the dredging or scouring required to open
* *
* *
through the proposed inlet. The upper ground-line is that of the
Coast Survey map, 1851 ; the lower line, that of Captain Bache's
map, 1829.]
Horizontal scale to the vertical, as 222.22 to 1.

Fulton's first plan-stone.
[See sketch E, at the end of the volume.]
For Croatan sound, Fulton proposes an embankment, 15 feet wide
at top, with a slope of 3 to 1 on the north side, and 2 to 1 on the south
side ; and rising 5 feet above the ordinary level of the water.
For Roanoke sound and the marshes, he proposes embankments of
like height and width, but with steeper slopes.
The quantity of stone required for his embankments I find, by cal
culation, to be-allowing one ton for 16 cubic feet-nearly 700,000
tons. This stone, delivered and put in place, will cost at least $3 50
a ton, making $2,450,000 for this item alone.
Suppose these embankments made : let us see how much the water
will rise in ~~ibemarle sound above the water on the other side of the
breakwater:. According to Fulton, the area drained is 17,000 square
miles; and the quantity running into the sea, annually, through Croatan
and Roanoke sounds, is equal to a sheet of water 12 inches deep covering that area. This gives 15,000 cubic feet per second. The watersections along the proposed breakwaters amount to 140,000 square feet.
The void spaces in the stone make up one-fifth of the volume; and
the various little water-ways, running through, cannot be less than onetwentieth of the water sections.
This gives us, for all the outlets through the stone, 7,000 square feet.
Now let the water rise on the Albemarle side, until it has attained the
formidable head of seven-eighths of an inch. All the little streams
will run through with the velocity due to that head, viz : 2-} feet per
second, nearly.
7,000 x 2f=J 5,000 cubic feet per second =the supply.
The difference of level, therefore, is less than an inch, and cannot be
increased.
If we suppose so many small stones used in th e breakwater as to
reduce the voids for running-water to one twenty-eighth of the water
sections, we shall be able to accumulate a head of 1% inch.
But one conclusion can be drawn from these calculations. Fulton's
stone embankment would be utterly useless; its tendency to pen up
the waters of Albemarle infinitely small.
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Fulton's second plan-timber and earth.

[See sketch F, at the end of the volume.]
Two rows of piles, hewn or sawed on two parallel sides, driven, side
by side, 20 feet apart; the interior space filled with mud and sand; and
the piles protected fi·om the worms "by a sloping bank of earth or
sand, with an easy inclination," rising to "the ordinary surface of the
water."
The piles above the ordinary surface of the water will rot and disappear in ten years. Suppose the work completed : the same winds
which now produce a strong current through Croatan sound will then
produce a difference of water-level on the opposite sides of the dam.
The water standing on one side above the ordinary level will flow
over with a velocity proportionate to the difference of level. lt will
loosen the sand and mud between the piles and carry it off: 1t will
force the water through the seams between the piles in such a manner
as to remove the external embankment to a consjderable depth. Capt.
Swift having run out from the shores of the Cape Fear, in 8 feet
water, jettees of sheet-piling, driven close together, side by side, found,
after a time, 20 feet water on both sides of the jettees, the wat~r
remaining, as before, a short distance off~ 8 feet deep. Suppose th1s
interior embankment perfectly protected: still the increasing water-fall
will remove the external sand and mud, and expose the piles to the
salt-water worm. Eighteen months after exposure the piles will disappear, and with them all which they supported . In this long line of
em~ankment, without any help from the overflow, the wates could not
fail to lay bare the piles in many places, and in some places for many
feet in depth.
I have spolien only of ordinary weather-ordinary agents. S~per
added to these, we know that every ten years the works will be VISited
by some great storm like that of 1846. Can any one doubt the result?
If we suppose the embankments to come up to the top of the piles,
w e only postpone the final result. In any strong win<.l, the wav.es,
tu~·ned into formidable breakers upon those gentle slopes, will nde
With great velocity over the crest, carrying over and dispersing the
loosened sand and "soil."
Captain Bache's plan-a tide-lo£ lc.

Th e couring power of all the water that can flow out of a tide-lock
Every flood
t1de, al!cl the bb also, until the gates are opened, will bring a great
dea l f ~and along the beach and leave it in the channel. Th over~owing wat r, if able at first to remove all the sand, will carry it out
n to d p r \ at r, wh re a part will be carried away, and a part 1 ft
to accumulat from da to day and form a bar, too di tant to be r moved
hy " . .. m~ll a ca u c-th ~ mull current from the lock lo . . ing it ~ power
l >y chftu ... 1on.
~oe not seem to me sufficient to keep the outlet open.
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Plan·qf Mr. Guynn.
[See sketch G, at the end of the volume.]
For the dam across Croatan sound, Mr. Gwynn proposes "cribs"
20 feet square, of round logs, with a row of cross-logs in the centre,

and kept in position by five piles on each sjde. Sides and top of dam
to be protected by stone.
The history of this embankment, I think, would be this : The incessant play of the waves between high and low water in every wind,
and, during high winds, the violent ac6on of the breakers, caused by
the sloping sides, and extending from some distance below low water to
the top of the embankment, would derange the stone revetment directly,
and let it down in some places; in others, loosen and remove the mud
beneath the revetment. The water, thrown at times with tremendous
force into every opening, could not fail to have the latter effect in
many places. The stone falling into the place of the mud removed,
will leave the logs exposed to the air. The logs will then rot in a
few years and disappear down to the ordinary level of the water.
The overflow then comes and carries on the work of degradation with
accelerated force.
I do not say that in the plan of Mr. Gwynn, and the second plan of
lYir. Fulton, the works could not be carried so high as to postpone the
final destruction for some years ; but this would cause a vast increase
of expense: it would expose the dams to the imminent if not certain
danger of being turned at each of the proposed four ends, or, to avoid
the latter evil, require new and vastly more expensive sites.
The timber in these works is of little use after the first construction.
The dam must consist essential1y of mud or sand ; and the timber not
protecting these materials from the waves and currents, can add but
few years to its duration.
To secure the work against breaches jn very severe storms, the
nucleus or back-bone of the dam must be stone, and this must have all
the voids filled with sand and mud; and this "soil" must be constantly
maintained-say 5 feet above the ordinary level. But I could not
recommend this modification of the plans proposed, because it is certain
that a wall of concrete, laid in water, would be a great <leal cheaper
and far more certain to fulfil its object.
·
Let us suppose Roanoke inlet re-opened: What are the causes
which tend to close it? How shall they be counteracted?
One most powerful cause, remarkable for its almo3t ceaseless
activity, is, I believe, to be found in the translation of sand along the
beach. This operation, always unnoticed by the ordinary observer,
has been well known to engineers since the time of Smeaton. It is
the prominent point of discussion in his own and many subsequent
reports upon the hnrbor of Dover, Englanu.
The remote cause may be the wind, or the tide, or the swell of the
sea, caused by a distant wind; but the immediate agent is the wave,
which, breaking on the beach, moves on in its own proper directionalmost alway.s oblique-:-up the slope, carrying with it_ the sand and any
other matter m suspenswn: there losing its onward Impetus at the top
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of the slope ; and retiring, under the law. of gravity, by the line of
greatest declivity, at right-angles to the shore, it takes back and
transfers its load to the next wave, to be again carried up the slope,
again to retire, and so on.
Moving in these zigzag lines, the whole surface of the beach is in a
state of motion, travelling as near the direction of th~ wave as the
direction of the shore will allow.
Referring to your own report of November 9, 1833, published in
Ex. Doc. No. 1, 1st session 23d Congress, for the first explanation of
this curious phenomenon, so_simple and obvious when once understood,
I remark, that on the seacoast this operation has hardly any period of
repose. I have always observed on the beach, that the waves beat
upon the shore with more or less violence even with an off-shore wind,
and always with considerable violence on the flood-tide; and I have
never yet seen the sea still along shore, even in a calm. The translation, however, is by far the greatest when the wind blows on shore,
and increases with the violence of the wind, or rather with the size oi
the waves, and the distance from the shore at which they begin to
break.
,
To illustrate what has been said-[see sketches Hand I, at the end
of the yolume .J
When the wind, on any coast A B, blows in the quadrant A C d,
towards land, the sand, light pebbles, &c., all along shore, will move
towards B ; they will cease to move when the waves come on at rightangles; they will move back towards A when the wind changes to the
quadrant d C B. If the winds blow about equally in these two quadrants, the beach will remain always about the same, so far as this translation is concerned; but if there be anywhere on that coast an inlet,.the
sand thus beat along to it can no longer return with a change o.f w~nd.
We shall then have a variable but continual stream of sand pourmg mto
the inloc, narrow and small in light winds, wide and very great in gales
and storms. When it stops coming on one side, it soon begins on the
other. lt is always coming-never returning.
What becomes of this endless supply of sand? There are but three
possible dispositions of it.
. 1. A part of it is deposited at the points of land on each side of the
mlet, taking the place of that which the previous flood or ebb has
carried away. And here we see the reason why inlets do not increase
to al! indefinite wjdth; the depositing power of the translated sand, or
" sh~ngle," is nearly constant, because its quantity is constant. When
the 1nlet is well situated , narrow, and deep, the removing power of the
flux and n·fiux tide is very great; it diminishes with the width, and
wh n the two forces become equal, the width is fixed, though not the
place of the inlet; the latter, fi·om causes nbove intimated, sometimes movinO', as it wer , bodily, in the clirection of the prevailina wind.
2_. Another rortion of thi and is tak n up by the flood-tide and depo::,ll ~d on the mner shorf' , and hoals and bars. These inner bars~ometim s ·all d u1kh ad , som tim s swashes-are a charncteristic
o.f th . inlet of. P r_n li o ou~d, a~d probably of all inlets in sjmilar
}tuatiOn " · .t e mtenor r :.crv tr ?Clng probably a great deal too larO'e.
\ I fiood-tH.l
after pn mg tbe ml t, not being constrained by land t
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follow any particular channel, expands in all directions, lessens its velocity by diffusion, and leaves a deposite along a circular rim or line of
shoals and ever-shifting channels.
3. The remaining portion of the transported sand is taken up by the
ebb-tide and left upon the outer shoals and bars, or carried still farther
out.
No one will deny that beach-$and thus finds its way to the inner and
outer bars. But we cannot stop here. I have come to the conclusion
that the whole exterior formation if outer bars and shoals consists mainly of
sand transported by the waves in zigzag lines along the beach to the inlet,
and carried out by the ebb-tide.

It is remarkable that this source of material has not been recognised
in any explanation which I have seen or heard of, as having any agency
whatever in the formation of our seacoast bars. At many inlets I bE>lieve it to be the principal agent, as it is well known to have been the
sole cause of certain river-bars, or bulkheads, on Lake Erie and other
northern lakes.
This connexion between the beach and the bar has been long observed at Dover and other harbors in England; but in those cases only,
so far as I am informed, where the " shingle" had a decided motion in
one direction. But I apprehend the connexion is equally close where
the shingle is continually oscillating to and fro. It seems to me an ob-;:
vious and necessary truth, that the total quantity of sand poured in ·
from the beach to be got rid of by the inlet, and to be accounted for in
our investigations, is precisely the same whether the wind blows always in one on-shore quadrant, or equally in both-the formations of
land on both sides being the same.
Speaking now of the inlets on the coast of North Carolina, and all
others of a similar character, to verify the statement underscored above,
I remark:
I. The deposites on the outer bars and shoals are sand; therefore
they do not come from the rivers, which bring down only mud and
clay.
II. They do not, after the first opening of the inlet, come from the
interior sounds and harbors, for these are almost everywhere more or
less rapidly filling up.
III. They do not in any considerable degree, if at all, owe their existence to the direct action of the flood-tide, which, at the mouth of an
.inlet, differs little from a current; for the ebb-tide being superior to the
flood, both in velocity and duration, is assisted by the natural tendency
of sand to work down an inclined plane, and must carry out more than
the flood brings in.
IV. The deposites cannot be left by the general flood along the line
of no motion or change of direction between its waters and those which
flow into a particular harbor; for that line, according to my observa...
tions, is far outside the line of bars and shoals. Moreover, in some
situations, as at New inlet, on the Cape Fear, the general and local
floods are in the same direction, and that line could not, in the nature of
the case, be where the bar is. :Moreover, bars are formed at the mouths
ot rivers which flow into lakes where there are no tides. This remark
is applicable to III.
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V. The winds and tides, and their currents, remove bars and shoals
as soon as the inlet closes--witness Roanoke; and I am disposed to
think that while they ma,y occasionally co-operate in the formation of
those obstacles, their general tendency is quite the reverse; that they
tend to destroy, to abrade, to wash away into deep water, to scatter
the materia] carried out by the ebb-tide. These scattered elements
may find their way again to the beach, and repeat their former march
to the inlet.
I am well aware that tidal and other currents are most powerful
causes of change at the bottom of the sea and on the shore. For example:
where the flood-tide comes on in a direction parallel or oblique to the
shore, and retires perpendicularly, we might look for ,a continual motion
of the lighter matter at the bottom in the general direction of the flood.
In this, and many other ways, the bottom of the deep may be disturbed, and its particles transported gradually and systematically towards the land, and finally to the beach, there to be landed and taken
up by the wind, or to join the column of kindred particles always
moving to or fro under the mechanism of the last wave.
It is easy to conceive of a translation in deep water due to the tide,
and a counter-translation along the shore due to the prevailing wind.
The first may be the continual feeder of the second, and receive back a
portion of its transferred load at the mouth of every inlet.
When the wind is very light, and then only, according to my limite~
observations, the direction of the waves at the beach is the general direction of the flood-tide for the time being.
The inner bars, bulkheads, and shoals owe their formation and increase mainly, I think, to the same cause-sand brought in from the
beach and taken up by the flood-tide.
Another cause tending to close .inlets, differing rather in degree than
in kind, is the storm and tempest. Then the waves break in deep water, and the grand scene of translation goes on further out from the ordinary shore. But the effect is most remarkable at an inlet. Every
sea, striking the shoals which lie on the windward border of the outer
channel, becomes a breaker, takes off something from the surface of
the shoal, and leaves it, when its motion is checked, in the channel. In
this way, by this levelling operation, the channel is rapidly obstructed;
and on the flood-tide, vast quantities of sand pass from the beach and
the shoals, along the channel, into the inlet.
The_best inlets in North Carolina are not exposed to storms. Old
!opsml, at Beaufort, is sheltered by Cape Lookout, anJ Cape Fear
mlet by Cape Fear.
torms always commence in the northeast; pass round by east and
south to southwest, expending their fury before they pass the south.
All inlets between Cape Hatteras and Cape H enry must be exposed
to the full violence of all storms, in addition to thos more ordinary obsta I common t all the inl t . For this reason, I suppose Roanoke
and Cur:ituck inl t fill d up while Ocracoke remained open. But we
may nv orne n · ur g ment from the fact that Roanoke wa so
1 ncr in filling up ft r_ all th pr " nt difficulties were in full force.
Cr tan un wa Wid p n in 173 ; Roanoke closed up in 1 00.
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It would seem, therefore, that with some positive aid from art, it might
be kept open indefinitely, and improved in its capacity.
Let us trace the course of a storm in North Carolina. It begins and
blows a day or two in the northeast : the tide is immediately several
feet higher than usual, and pours into Albemarle and Pamlico sounds
through all the inlets. At the same time, the water of Albemarle is
blown west and raised many feet at its western end, and the water of
Pamlico is raised in like manner towards the northwest. The wind
blows furiously from the east-the tides continue high; the wind passes
rapidly through the southeast into the south and southwest. The ocean ·
tides by this wind are made low; the waters of Albemarle and Pamlico, heaped up in the west and northwest, are blown back towards the
ocean ; then the level of the embayed waters, high before, is raised several feet above the "banks" in many places, and six or eight or ten
feet above the ocean. New inlets are formed-old ones are scoured
out. This is the history of every storm. An inspection of the map
will show that the greatest head of water, under this southwest wind,
must be at Roanoke island, where the two sounds are, as it were,
blown together . . To this accumulation, and its scouring action upon
any existing inlet, I attribute the fact that "New inlet," a little below
Roanoke island, has been always open since the date of Wimble's
chart. Roanoke inlet also may have derived some benefit from its
proximity to this accumulation. Roanoke marshes could never have
been any obstacle to the union of the waters of the two sounds during
a storm, for those marshes are then submerged several feet.
I give an outline of Roanoke inlet, as it appeared a few years be:ore
it finally closed, furnished by Mr. Etheredge, 76 years old-now living
on Roanoke island. [See sketch J, at the end of the volume.]
He says that, when a young man, he was in the habit of fishing constantly at Roanoke inlet; that he was often compelled to wait for high
water to cross the bar near the mouth; that the point of land P was
continually making south; that the inlet was closed several times by
gales of wind, and re-opened by ebb-tides; that the numerous islands
opposite the old site were, in his opinion, caused by the inlet; he remembered when some of them were naked shoals.
·
Whether I am right or wrong in ascribing pre-eminence to a particular cause, it is certain that the amount of sand always moving along
the beach and passing into every inlet is enormous. Whenever the
wind in one seaward quadrant prevails, generally, over the wind in
the other, the longest jettees afford only a temporary barrier to the
moving sand. The windward angle fills up and the suspended matter
passes round the head.
It is also perfectly certain, that so far as we can keep out this sand
from the inlet, so far shall we diminish the m(;lterial of the inner and
outer bars and shoals, and assist the tide in keeping the inlet open.
The plan which I shall now recommend does not, by any me~ns,
exclude the dams. Should the piers, contrary to my expectatwn,
prove ineffectual, we may then resort to the plan of the dams, of which
the executed work will be, almost all, a part.
.
I propose, by excavation and dredging, to re-open the mlet ~bout
one hundred and fifty yards wide and six feet deep, at the ordmary
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stage ofthe water, and, at the pfoper time, to run out ajettee of large
stones, or cubic masses of concrete, resting on grillages of pine logs, on
each side of the opening-giving to them and· the exposed points the
necessary protection.
All that I could learn indicated a slight but positive prevalence of the
wind in the northeast quadrant. For that reason the jettee C [see
sketch K, at the end of the volumeJ must be commenced first, and
made the longest. It must be extended slowly as the windward angle fills
up; for while that angle is not full, the jettee is fulfilling its object; and
by waiting until it is full, and begins to run over, we shall build the
jettee in shallow water. Suppose we have in this manner extended
this jettee one-half mile, to a line where the water is now 34 feet deep.
The windward angle will be full as high as the jettee, and the accumulation will probaby extend two or three miles north. This body of
sand, which the pier will have kept out of the inlet, would form a
very respectable set of bars and shoals. But in another manner the
pier will act, I think, to exclude the sand. When a northeast wind
passes round to the southeast, the accumulation will begin to travel
back towards the north, and be reduced to the dotted line A a C, and
this reservoir will be partly empty, so that the wind may blow rgnin a
certain time from the northeast without transmitting any sand round the
head. I infer, therefore, that this pier, properly extended, will exclude
~ large proportion of the sand which would otherwise come into the
mlet from the north.
The jet tee D will exclude a still larger proportion of sand from that
direction, for the prevailing northeast wind will blow back, or south,
the accumulations in th e angle D E F, and not often allow it to be fulL
As the piers are extended the exclusion of the s·aJnd will become
more perfect, and the depth will, I think, increase l 1ofHitself in some
proportion to the extension. :Moreover, by this exte'rr~i~rPehe outer bar
and shoals will be thrown out from the general shdt&lJne,h1to the way
of the currents, which, on this straight coast, batt :' &irl~i~erable f?rce.
The inlet must be allowed, as far as possible,rtd:fl.x its own w1dth.
For this purpose the southern pier D must b~''dt!la~'ed as long as possible. When we do commence that pier, wei'Lhust remember th.at t?o
great a width is less to be feared than too lirtt~e· ; for the form er cv1l w1ll
necessarily correct itself, while the latter may require large expenditures
for the protection of the points.
.
The piers are almost sure to work well in all ordinary weather; and
to tbis habitual action we may look for a removal of the obstructions
caused by extraordinary weather-by great storms .
.The stone should be as large as our means of transportation will admlt-"ay from 500 pound to four or five tons. I am di3posed to tbink
that cubic rna ses of caner te made of oyster-shells will be found a
good and cheap mat rial.
rhe place of thi in~ t ~s immediately north of ag's HeaJ hill,
tween 1t and .the b . ummg f a range of hills extending orne ~nl s
north. The hills arc m pla · -.quite high; opposite the propo d mlet,
pr bahly 6 or 7 fl t.
a '~
a i ir tl in the way. It i however travelling south,
so thr.t we have 1 ,. t fear fr mit than fro~ the opp~site range. Any
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place for the inlet south of Nag's Head would require a great deal .
additional dredging, and would be otherwise objectionable.
On the Coast Survey map A, I have drawn, in red, the outl' 1e of the
proposed dredging and excavation, the two piers, and the final outline
of the inlet. All but the first must be taken as mere conjectures, at
least so far as the distances and proportions are concerned. I have
supposed the piers, after some years of gradual extension, to have attained the respective lengths of half and quarter miles. These will
require for th.eir protection occasional rectangular offsets on the inside,
and the points or shores of the inlet will probably require similar
works.
Estimate for channel150 yards wide and six feet deep, o/c.
Excavation above :Water, 900 yards X 150
yards X 2 = 270,000 cubic yards; at
15 cent-s. ___ .. _•.. _._.____________
$40,500 00•
Excavation under ~ter, 422,090 cubic
yards, at 25 cents. __________ ·.______ 105,500 00
- - - - $146,000 00
North pier, 2,640 feet long, raised 4 feet
above ordina.ry high water, averaging
12 feet high, 10 feet wide at top, sloping
45° on both sides-43,560 tons of stone,
at $4 25. ____ . _ . ________ . ___ • _ _ _ _ _ 185,130 00
South pier, of same height and width, and
half the length _______ . _____ . __ _ _ _ _
92,565 00
Add for protection of piers and protection
of points of inlet, i _.... _... ____ . _.
69,423 75
347,118 75
Contingencies ______ . ______________ ... __ . _. _ _____
6, 81 25

· These operations, I believe, will give a harbor and channel of entrance for vessels drawing from 12 to 15 feet. · There is, however, great
probability of an inner bar or " swash" at the head of Roanoke island.
~With a good harbor this will be but a small evil.
The $50,000 already appropriated should be all applied, I think, to
excavation above and below .water, commencing in Roanoke sound.
I do not regard any other agent than an overseer as necessary. I
have secured the services of a very good one.
I suppose it will be necessary for me to visit this work about once in
six weeks.
The particular dimensions of the piers stated above I do not give as
fixed, but as matters liable to be changed, both before and after the
piers are commenced.
Very r8spcctfully, your most obedient servant,
D.P. WOODBURY,
Lieutenant of Engineers.
Gen. JosEPH G. ToTTEN,
Chief Engineer, Washington, D. C.

S. Doc. 1.

414

APPENDIX I I-1.
ENGINEER DEPARTMENT,

Washington, April 6, 1853.
, SrR: On the 30th of Aug ust, 1852, the sum of $50,000 was appropriated for "re-opening a communication between Albemarle sound
and the Atlantic ocean, by the construction of a breakwater across
Croatan sound."
After a careful and thorough examination, it is believed that an inlet
may be opened, and kept open, without "the construdion of a breakwater across Croatan sound," and at an expense, perhaps, less by two
millions of dollars than that of the breakwater plan.
The question arises, are we at liberty to apply the appropriation to
anything else than the breakwater? ._
In 1820 Mr. Fulton, State engineer of North Carolina, presented an
elaborate report, in which he recommended!. A breakwater across C roatan sound ;
2. A breakwater across Roanoke sound;
3. An artificial opening of the inlet by dredging and excavation.
In 1829 Captain Bache, of the topographical engineers, and i~ 1~41
.1\'Ir. Gwynn, State engineer of North Carolina, after full exammatwn
of the subject, expressed their opinions in favor of the same steps.
An inspection of the accompanying chart will show that " a breakwater across Croatan sound" cannot, by any possibility, without other
measures, "re-open a communication between Albemarle sound auJ
the Atlantic ocean."
It is a question, whether the law, taken literally, has any sense
whatever. To give it meaning, it may be necessary to understand the
"construction of a breakwater, &c.," as including the entire plan
recommended by Fulton, Bache, and Gwynn, of which those words
give only the first step.
That this was the idea of the fi·amers of the la "T is not unlilu~ly;
because the plan of the t\vo breakwa~ ers or dams, and an artificial
opening of the outlet, have been discussed in the neighborhood of Albemarle sound for several generations.
If we assume the words "construction of a breakwater, &c.," to
mean the e~tire plan spoken of above-that being the only plan h~therto
proposed-It would seem that we are at liberty to commence w1th ~n
other part. of that plan, viz: opening the inl~t directly by excavatiOn
and dredgmg.
Future legi~lation may relieve us of the necessity of even re~orting
to the brea~water~, unless the necessity therefor shall appear m the
progress of operatwns.
Another view. of the ubject may be presented. Suppose the money
already appropnat d to be mnre than sufficient to con~truct the "breakwater acro~s Croatan ound ;" could not the balance, without further
legi lation, e appli d t uch other measures as were nece ary to
"re- p ~ a. c mmuni ti n, &c.?" Mu st not the re-opening of the
r g'Ird l_a the great aml sole object of the law?
c mmumcat1
hall th bv1 u
t nat10nal object of the law be iojuriou ~ly del ye fi r a t bnicality ·
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As persons in high standing, and who were mainly jnstrumental in
carrying the appropriation through Congress, have expressed themselves
as anxious for such a construction of the law as will allow us to apply
the appropriation immediately to an artificial re-opening of the inlet by
excavation and dredging, may I beg to suggest that you refer the
question to the Attorney General.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.
Hon. JEFFERSON DAVIs,
Secretary of liVar, liVashington, D. C.

WASHINGTON, April11, 1853.
SIR: I have your communication of the 8th instant, in regard to the
construction of the provisions of the act of August 30, 1852, making
an appropriation to re-open a communication between Albemarle
sound and the Atlantic ocean.
The words of the statute are-" For re-opening a communication between Albemarle sound, North Carolina, and the Atlantic ocean, by
the construction of a breakwater across Croatan sound, fifty thousand·
dollars."
As a general point of statute construction, I am of opinion that "the
re-opening of a communication" is the principal, of which "a breakwater" is but the incident, or a means to an end. The plain sense of
the statute is to accomplish the object. The indication of a breakwater,
as a means, is not to have the effect of defeating the main object.
Such specification is directory only, not mandatory, still less exclusive
of the main object. Of course the appropriation is to be applied, primarily, to the re-opening of a communication, without necessarily including, or necessarily excludiug, a breakwater across qroatan sound.
The particular points in the present case, from which It appears that,
in the judgment of experts, the breakwater alone would not have the
desired effect, but might, on the con_trary, serve to exclude the direct
means to the proposed end, may serve to illustrate, by way of example, the propriety of the conclusion of law here presented ; but the
conclusion itself is independent of the particular points, and.rests on a
logical analysis of the true legal intendment of the act of Congress.
I am, sir, very respectfully, your obedient servant,
C. CUSHING
Hon. JEFFERSON DAvis,
Secretary of J!Var.

Decision

o/ the

Secretary

o/

War, endorsed on the foregoing opinion
Attorney General.

of the

Referred to the Chief Engineer. Congress having by law indice1:ted
the means by which the object is to be effected, as well as the obJect
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itself, I do not feel warranted in directing the plan thus laid down to
be abandoned and another to be adopted.
JEFFN. DAVIS,
Secretary of War.

"\VAR

DEPARTMENT,

April 22, 1853.
APPENDIX K K.

vVASHINGTON, N. c.,

January 29, 1853.
SIR: In compliance with that part of your letter of October 4, 1852,

which relates to "completing the improvement of the harbor of Washington, North Carolina," I have the honor to submit the following report and plan of operations.
This town numbers about 3,500 inhabitants, and is rapidly growing.
It is on Pamlico river, 75 miles from Ocracoke inlet, and at the head
of navigation for sea-going vessels.
An appropriation of $5,000 was made for the harbor in 1836, and
another of the same amount in 1838. Under the superintendence of
Captain Swift, of the engineers, and subsequently of Captain McClellan, of the topographical engineers, these appropriations were applied
to the removal of a shoal a little below the town, by steam dredge-boats
borrowed fi·om other appropriations. Through this shoal, 600 yards
in length, a channel was made 50 yards wide and 8 feet deep. Seven
feet was the depth of the shoal before dredging. Eight feet is all the
depth required, for that is rather more than the high-water depth of~he
bulkhead or inner bar of Ocracoke inlet, the best outlet from Pamhco
sound.
From the report of Captain McClellan of December 30, 1839, and
fi·om information furnished by well informed persons here, I infer that
there is little now required but the removal of some logs and stumps from
the channel of the river, below the shoal, and fi·om a half to one and
a half mile below th e town.
The improvement seems to have been of a permanent character, and
has proved, they say here, a very great benefit to the town.
I have been told, however, by perons very familiar with the locality,
that when the wind blows strong fi·om the northwest, vessels drawing
seven FLnd a half feet are still liable to ground upon the shoal, and that
a little more dredging there is desirable. They agree, however, that
this is s condary in importance to the removal of those logs and stumps
which come within eight feet of the surface at the mean level of the
water. The e are exceedingly numerous below the level of eight feet;
but out of fifty which I struck in floating Otice down the river, not more
than one, I think, would have required removal. They occasionally
break or un:-hip a rudder, but I have not heard of their cau ~ ing any
seriou los~ s .
. I pr p e tor mov nil tho.~~ logs cmcl stumps which come wit~in
e~crht fl· ;t of th ~urfa · , fi r .a \Vtdth of fifty yards ; and if the appropnatlon hol~1 out, to xt nd this t~ on hundr d yards, so as to give room
for eatmrr; nn -:hon~ an~thmcr then remain, to apply it to the rem val o the hoal a~ far as 1t will go.
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The logs can be removed, I think, by means of windlasses, working
upon two flats or scows, firmly fastened to each other at a certain dis.;
tance apart. The scows here are well adapted to the purpose, being
quite large and strong. Moreover, they are frequently used in this m:lnner in preparing ground for drag-nets. I am disposed to think, too,
that the soft mud of the shoal may be removed by men standing in
these scows, at an expense not exceeding sixty cents a cubic yard. At
Wilmington they pay thirty cents a cubic yard for steam-dredging.
No survey was ever made of the shoal-at least, none transmitted to
Washington; and the recent appropriation (five thousand dollars) being
small, I do not think any elaborate preliminary survey advisable. The
river is narrow, and it will be impossible to mistake the channel.
~lay, I am told, is the proper time to begin, the tlsheries being then
over, and many laborers then usually seeking employment~
A little before that, I should wish to find all the logs and stumps
within eight feet of the surface, and for fifty yards in width; mark the
place of each by a pole, securely planted in the mud, and numbered,
and make a note of its position by estimated distances from other poles
or by ranges; so that if any poles should be removed, the fact may
be known and the evil remedied with ease and certainty.
These logs and stumps may perhaps be most easily found by suspending an iron rod horizontally, eight feet below the mean surface, to
two boats, kept at an invariable distance apart, and causing the boats to
pass slowly over all the ground; marking, by lines of trequent and
temporary stakes, the path of the outer boat, and keeping up tidal observntions on shore to regulate the level of the rod. ·
The water-level depends almost solely upon the wind, the lunar tide
being hardly perceptible.
The work in my absence may be intrusted to an ·overseer or masterworkman. I do not regard any special agent as necessary.
Washington is on the way from Smithville to Nag's Head. During
the time of active operations, it wiH be necessary, I think, for me to visit
these improvements once in every six weeks.
Please direct communications for me to Smithville, Brunswick
county, North Carolina.
Very respectfully, your most obedient,
D.P. WOODBURY,
Lieutenant Engineers.
Gen. Jos. G. ToTTEN,
Chief Engineer, Washington, D. C.
APPENDIX K K-1.
ENGINEER DEPARTMENT,

Washington, March 26, 1853.
SrR: The board of engineers for river and harbor improvements

have had under consideration the project of Captain D.P. Woodbury,
corps of engineers, for completing the jmprovement of the harbor of
\V a hington, North Carolina, and give it their approval.
Part ji-27
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This project is to remove from the channel all the logs and stumps
which came within eight feet of the surface of the water for a width of
50 yards; and if the appropriation holds out, to extend this to 100 yards,
so as to give room for beating; and should any means then remain, to
apply them to the removal of' some irregularities in the depth of water
on the shoal through which the channel passes.
I concur in this plan of making the improvement, and have the honor
to submit it for your favorable action.
The report of Captain Woodbury and that of the board of engineers
are herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. General, and Colonel cf Engineers.
Ron. JE:FFERSON DAvis,
Secretary cf War.

JEFFERSON DAVJS,

Approved:

Secretary of JiVar.
WAR DEPARTMENT,

April 6, 1853.

The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX L L.
W ASHIKGTON, D. C., Afarch 30, 18·53.
SIR: In obedience to orders from the War D epartment to examine
and report plans for "improving C ape F ear river at and below Wilmington," we have examined in person the river and its two communications with the sea, with the aid of various reports, maps, and charts,
of which a list is given in the Appendix, and of which copies are enclosed herewith, or references made to the originals in the Engineer
department, or printed copies in the Congressional documents.
Anticipating, here, facts which will be stated in detail belo,-~,, we fiml
that a harbor which once affonled easy access to vessels drawing nineteen teet of water will now admit only those with less than thirteen ;
and we cannot but regard this deterioration as a great national misfortune, and the restoration of the inlet to its original state as a work
de!Ilanded by the general interest of commerce, both in peace and war.
Beaufort harbor, ninety miles east of the Cape Fear, is the only harbor
of refuge for vessels drawing over thirteen feet between the mouth of
the Chesapeake and Charle ton, along a coa t. exposed to frequent and
violent ea t rly winds and storms. An insp ction of any general map
of the coa t will h w. th importance to our shipping of a port of
refuge, a place of r pmr and upplies, at the Cape Fear, which may
1 e regard a the h a r m t retired part of the great bend, in which
v . 1 fr quently ncount r easterly or southeasterly storms, and
wh r , annually, many are wrecked, and more still di masted and
then·· e crippled. The im ense trade carried on between points
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south of the Cape Fear, New Orleans, Mobile, Pensacola, Key West,
Savannah, and Charleston, and the northern cities-Baltimore, Philadelphia, New York, Boston, ~c.-and between the former cities and
Europe, is maint::Jined in vessels drawing about fitteen or eighteen
feet water, and the larger part of it passes along the coast of North
Carolina near the mouth of the Cape Fear. Can any one calculate
the utility of this port as a port of refuge-a place of escape from the
elements and the enemy-a place of supply and repairs when crippled:fi)r vessels of that class, in time of war? Other nations, at enormous
expense, have made artificial harbors on coasts not badly supplied with
natural ones. Shall not we, at comparatively small expense, restore
what nature once furnished? Are not the arguments which justify and
require the erection of.light-houses applicable to this improvement?
But these are not the only considerations which recommend the restoration of this inlet. The Cape F ear is the natural and actual outlet
of the products of twenty-eight or more counties in North Carolina. and
several counties in South Carolina, and the railroads and slack-water
improvements now in progress and contemplation will greatly extend
its trade with the interior. In one item of future exports other southern
States are interested, and the whole country must be so in time of war.
Coal in large quantities and of an exC'ellent quality has been found upon
the waters of the Cape Fear, about 120 miles from its mouth, and at
no distant day, it is supposed, will become a regular article of export.
vVe mety therefore have-what must be regarded as a national benefit
at all times, and in time of war as of very great importance-a depot
of coal upon the Cape Fear, independent of supply from the North, and
beyond the reach of an enemy. But this depot will, in a great measure,
be lost to the country unless ·the Cape Fear shall be improved so as to.
admit our steamers-of-war.
To illustrate the business of Wilmington--the principal town on the·
Cape Fear, thirty miles from its mouth, and near the head of deepwater navigntion-we give a statement of its trade, prepared by several
highly intelligent gentlemen of the place with care, but which must be·
regarded as only approximate-probably too small.
Coastwise exports from Wilmington, from December 1, 185 1~ to December·
1, 1852-one year.

Sa wed timber ...••.... _•.• 17,135,889 feet. ...... . $272,685 77
Pitch-pine timber ......... . 1,025,202 " ....... .
12,815 O.l
96,277 barrels .... . 1,707,999 j'{j,
Spirits of turpentine ....... .
560,383 25
Rosin . • . • . . . . . . . . ..... _..
320,219
"
35,044 00
Tar ..... _ ..•••• _....... .
17,5:!2 "
9,157 00·
Pitch ~ ••.•.•. _...•••.....
6,660
"
220,748 50·
Turpentine, raw .......... .
63,071 "
454,580 00·
Cotton ............. _.... .
12,988 bales .•...
37,375. 00·
Rice, dean ..••.•..........
2,300 casks._" ...
58,39.'Z 801
Rice, rough .....••........
64,842 bushels .•...
93,259 001
Peanuts ..........•..•....
93,255
"
3,009 64
Corn, Indian •••••.........
5,663 "
105 00
Staves • ~ ••••••.•••.•• _ ..•
27,000 •••....••••
w
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Cotton yarn .••... _. . . . . . . .
Sheetings. ..............••

2,43·1 bales_ ••...•
1,702 " ......•

Fla~~eed :::: ~:::: ~::::::

1 ,~~~ b:~:s ~

•..•
·Sundries ..•....................................

$97,360 00
102,120 00
6,052 26
320,613 86

Coastwise total. ...•........•• .; .......... 3,991,561 83
Foreign exports.......................... 549,107 74
Total coastwise and foreign ....••......•... 4,540,669 67

A few of the principal foreign exports are subjoined:
Lumber, teet. ......... . . . .....•..... _....•..•..... 16,201,000
'l"imber, feet .... _. ___ ....•.•......... . . _.. __ ...... 2,383,814
Turpentine, barrels ...•........ _ . . . . . . . . . . . . . . . . . . .
33,696
For a more detailed statement see the enclosed number of the Wilmington Herald of December 29, 1852.
Still further to illustrate th e trade of this town, and to show the
capacity of the river and of its principal entrance, which are about the
same, we give a list of the vessels in port November 29, 1852, and
their several draughts.

Denomination and name of vessel.

Draught of water Tonnage.
when loaded.

- - - - - - - -- -- - - - -- - - -1- - - - - - - - -

Barque .... White Cloud ..•.....•...........
Do ...... Mary R. Barney ................ .
Do ...... John A. T aylor ................ .
Do •..... Muskingum ........ . •...........
Brig ....... John D awson ••••.......... . .. . .
Do •..... Buena Vista .. .. ............... .
Do ...•.. R ebecca and Francis ... . ........ .
Do ..... . Mary J ane ... ___ ........ . ..... .
Do .•.... W m. T. Dugan ..•..............
Do ...... Coral ....... _. __ .. _.. _........ .
D o ...... Eliza W. Denton ............... .
D o ...... Annandale .... _............ _.. _
Do ....•. H elvelly n ..... _____ . . . ____ .. __ .
D o .. . .. . I ndian Queen_. ____ ... _.... __ .. .
D o .. . ... T r1b unc . ...... _... ___... _. ___ _
D o . . _ . . . Firth .. - . __ ___ _.• ___ . _. _. _.. __ .
H an. sch'r
nt rv mineg .. ___ . __ ___ ____ __. _
Galliot. . __ .H inri ·h ___ _
cho ncr __ . I· in . . __ . - - - - · · · - • · · · - · · · ·
o . ••... Henry ult-- .---- · · • · · - · · · ·- · · ·

. ....................

12!
12
13
12
12

11
10

11
11
11z

11
10
9z

11i
11i
]2
9
9z

11i
11z

284
280
214
248
237
188
160
147
149
200
196
184
150
186
196
280
120
145
347
240
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Denomination and name of vessel.

Draught of water Tonnage.
when loaded.

---------------------------------------1----------- -----Schooner Mary F. Lutterlok •• _........... _
Do _____ . Mary Ann Guest . __ ... _. ____ .... .
Do •• __ .. Ann Elizabeth ___ . _. ___ . _. _____ .
Do .• ___ . Dart • • . . . . . _____ •.. _.•........
Do •• _ ••. D. L. Clinch .• _.. _ .• ____ .•. __ . _
Do •• _•.. Express .. ____ ....... __ ..... __ _
Do .... _. Champion .. _................. _.
Do •.. _.. A. J. De Rosset. __ .. _. _... __ .. _.

12
7~
9~
10~

10
6

6

11!

168
89
131
166
166
47
37
197

In what precedes we have had in view to exhibit the magnitude of
the question we have been called upon to treat. It would seem impossible to ovf'rstate it. It involves not only the prosperity of Wilmington, and the convenience of our coastwise trade in this quarter,
but also, as has been stated, the prosperous development of the internal resources of the whole State of North Carolina; the introduction
into the market of its coal; and the usefulness of those grand schemes
of improvement which so honorably illustrate the enterprise and spirit
of its inhabitants.
From these preliminary remarks we pass to a recital of the information concerning the past and present condition of the river and bars
acquired in the course of our investigations.
Although we do not propose to apply any portion of the small appropriation recently made ($20,000) to the improvement of the river
proper, still, having investigated the sul~ect, we think it our duty to
present a summary of the information we have gained, touching the
history of its improvements, the capacity of the river before and after
the commencement of the improvements, and to add some remarks
upon their character; and we do this the more readily because a part
of this information is not easily gleaned from the maps and reports,
and because it could not be so easily or accurately obtained at any
future day.
These works were commenced by the State of North Carolina, in
1823, in execution of a plan furnished by Mr. Fulton, State engineer,
(see his report herewith.) The general government took charge of
and continued the works in 1829. In the mean time the State had
closed the channels west of Clarke's island and the channel 'Yest of
Campbe1l's island, and in so doing had destroyed the best channel in
~oth of those places. The best channel, running west of both of those
Islands, and between the t~vo comparatively near the west.ern shore,
allowed the passage, at ordmary high water, of vessels drawmg el even
or twelve feet; and this is very nearly the present capacity of the
nver.
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Fulton's soundings give in that channel three shoals, viz:
The upper shoal, near the foot of Clarke's island, 3!
miles below Wilmington .......
8 feet 6 inches.
The middle or Town Creek shoal, 7 miles below Wil9 "
mington
The lower shoal, near the foot of Campbell's island,
9 miles below Wilmington.
9 " 6 "
Supposing the sounding:=; to refer to mean low water, and the mean
rise and fall of tide to be 3' 6" at Clarke's island, we have twelve feet
as the draught at mean high water; and this agrees very well with
the information we have gained from pilots, sea-captains, and merchants, with whom we have conversed, and who were familiar with
the river at the time. They generally agree that the capacity of the
river at that time, in this its shoalest part, was not greater than it is
now; and most of them say that it was somewhat less; none make
the difference more than one foot.
Unfortunately, Fulton's report gives no information as to the capacity of the river when he made the survey, and the soundings upon
his inap are too few to justify any satisfactory conclusion. The only
shoal of which he mentions the depth-the "bulkhead" at the f()Qt of
Clarke's island-was one which vessels following the deepest channel
did not pass over.
We wish here to express our decided opinion, that no river or harbor improvements should be commenced without first obtaining accurate surveys and full descriptions of tbe obstructing and other features.
Two hundred thousand dollars have been expended upon the Cape
F ear, and we are now ,without any certain means of knowing the extent, or even the fact, of improvement, without any proper data for
studying the connexions between cause and effect; and, admit6ng an
improvement of one foot in the capacity of the river, we think that a
greater improvement might have been made, at comparatively small
expense, by dredging the three shoals mentioned above. Their composttion-mud and stiff mud-and their limited extent, promised good
results from that mode of improvement.
In 1827, under the authority of Congress, a thorough survey of Cape
Fear was couducted by Captain Bache, of the topographical engineers,
and his map, with an elabon-1te report, sent to the EngineEr department December 10, 1827. Copies of both are endosed.
The river at that time was in a very bad condition. The upper
shoal at the foot of Clarke's island, and another at the head of Campbell' i land, had but seven feet at low water; and the river afforded
"tacilitie'"' to ve:- els drawing at most but nine feet water." Tl1i "' c:::tate
of .thi~gs continued fi>r some years. (See memorial of the people. of
W1lmmgton presented to Congress in 1829.) The old channel bemg
d tro · d, it was th . work of time to create a new one, which bad to
cut it way through hoals of on ~id rable extent. To hast n thi , a
dr d ing- oat wa mp1oy d. at least two years. (See Captnin ~ wift's
annual r p rt . f 1. 36,) Tlu Ion int rTllption of the naviaation we
IC' rnr
n m v1 ·1ble c n qu nc
f Fulton' plan, and one that
shoul ha go~ far t \~ r cau ing its rejection. For orne years
all v
dra\ mg v r run fi et water were compelled to anchor ten
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miles below Wilmington and send up and rece1ve their cargoes in
lighters.
This plan of Mr. Fulton's was, moreover, in violation of what we regard as an important principle in river improvements, and one which can
be disregarded only in rare and peculiar cases. The executed work should
be perfectly safe-should threaten no permanent or temporary harm,
but effect at every step a direct and positive good. This principle,
which forbids the destruction of the existing state of things in the hope
of finally obtaining a better, can never be safely violated where works
are carried on by the State or general government, and are liable at all
times to suspension, or even abandonment.
And to this may be added the enumeration of another established
principle in hydraulic engineering, to be observed in the improvement
of rivers and harbors.
The tendency of deposites caused by irregularities in the established
channel of a river is, to divert the main current into a new channel. This
was actually the state ofthings in that part of the Cape Fear river on
which Mr. Fulton operated. Now in such a case it is more safe and
more easy to co-operate with and assist the action of natural causes
than to oppose them. Again, on account of the effect of irregularities
in creating deposites, it is desirable that the limits or boundary lines of
river channels should be as direct and regular as possible; in this respect the new channels which ~Ir. Fulton stopped up, were superior t'o
the old ones, into which he has compelled the waters of the Cape Fear
to return.
And, finally, the contraction of the water-passage, and the reduction
of its lateral dimensions, is a well-known means of improving river
channels for the purposes of navigation, by deepening them. The chan·
nels west of Clarke's and CampbeH's islands possessed these advantages of narrowness and depth, which 1\'Ir. Fulton's plan of improvement
sacrificed.
The su~ject of river and harbor improvement, especial.ly on the southern coast, is one of such vital importance to the prospenty of this eountry, that we should not think ourselves justified in neglecting to point
out Mr. Fulton's errors, and in stating distinctly the principles on which
our censure rests.
Captain Bache dis1-pproved of the most important feature of Fulton's
plan-that of closing the channel west of Campbell's island; but new
shoals had formed, which rendered it, in his opinion, unadvisable to reopen that channel. He projected eight jettees (two had been constructed by the State) to contract and direct the naw channel. These,
with modifications, were executed from time to time, and by l 83G
(see Captain Swift's annual report of that year) the river had attained
nearly its present capacity.
The mode of constructing and protecting the jettees, as improved by
observation and experience, is well given in Capta.in Swift's az.n~ual
report, da~ed October 26, 1837. The jettees, in the1r actua.l pos1t1on,
are seen, m a general way, on Glynn's chart of 1839. The1r tops are
rugged and decayed, but under water they doubtless still fulfil, to a
great extent, their intended purpose.
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· We do nof propose any ·expenditure upon the river at the present
time, l.Jecause its capacity is equal to that of the bar-perhaps a little
greater. But should the works of the engineer succeed, as we believe
they will if means are furnished, in increasing permanently the capacity
of the main inlet, the irn provement of thf' river should then be resumed,
and equal capacity, if practicable, should be given to it.
We regard a new survey of the river as a necessary preliminary to
any future plans of improvement. This survey is now in progress as a
part of the coast survey. It will extend above the town of Wilmington
to the point wbere the Capp, Fear divides into two branches, and where
both Fulton and Bache have proposed a jettee to turn more of the water
into the Wilmington branch.
This is in strict conformity with the principle which direcfs the union
oftlw waters of a river (as far as it may be practicable, having regard
to the wearing of banks, &c.) into one channel, and the cutting off the
secondary and lateral channels which conduct the water away from
the main channel, and destroy its power and use~ulness by wasteful
diffusion.
The two outlets qf the Cape Fear.

The principal mouth of the Cape Fear is between Baldhead and Oak
island-the width being about one and three-eighths of a mile. A middle ground occupies thP- chief part of this space ; the river seeking its
outlet through two channels-one, the main or eastern channel, hugg~ng
the be.nd of Baldhead, close to which it passes, and the other runmng
near the land of Oak island. The western channel is closed on the in·s ide by a bulkhead of variable extent, depth, and position. The depth
is now seven feet, and the shortest distance across this bulkhead, between the nine-feet curves, is about 120 yards. As is usual with such
channels, there is deep water on both sides of the bulkhead, and the
-channel widens gradually as it recedes, until, at the distance of about
li mile from the bulkhend, it passes over its proper bar, on whic:h there
is about eight feet at mean low water.
This western channel, bending along the land of Oak island, delivers
the water of ebb amost directly opposite to the general direction of the
ebb-tiJe along the coa t.
This is the correlative channel of Falsehook channel at Sandy Hook,
N.J., and of Cape Henlopen channel at the entrance of Delaware bay,
differing in the important particular of having a decided bar at its outer
and broader extremity.
The ea t rn or main ship channel runs nearly south after turning
the pojnt of Baldh ad, curvina eastward towards the land. The
di tance measured along this ch~nnel between the nine-feet cnrves is
about 00 yard , but~ ithin that distance there are several nine and
ten fe ,t ounding . The lea t water in this channel at mean low water
is iE?ht £ t. The r is ab ut one mile and a quarter from Balclhead,
and 1 mu h broad r th n th bulkhead which closes the western chan~el. The i tanc etw n the tw lve-feet curves along this channel
1s a ut 1,20 yar .
'l'he curr nt the m in stream of ebb, deflected by the point of Oak

S. Doc. 1:

425

island, passes over towards Bakhead, is there turned westward, and,
being further thrown offby Baldhead Point, shows, by a slue, a tendency to break through the middle ground, where the distance between
the nine-feet curves is about three-eighths of a mile. After crossing
the rrlain bar, three fathoms and three q1:1arters are found inside up to
near the "Horse-shoe," a little below New inlet.
The slue just referred to appears to be a part of the changeable regimen of the outlet, since it did not exist in 1S39. It appears to be
connected with the increase of the area, "dry at low water," which
skirts the western side of the majn channel, and with the decreased
depth of the main bar. It indicates a tendency in natural causes,
which it may be expedient hereafter to assist artificiaily in bringing
about the desired results.
There is another mouth of the Cape Fear, called New inlet, about
seven miles from Baldhead, in a northeasterly direction, with eight
feet on the bar at low water, and a width between Federal Point and
Zeek's island of about three-quarters of a mile. The outlet of the river
is nearer the source than the main one, but the water from above, in
escap:ng through it at ebb-tide, is turned back from its course more
than 100 degrees.
In the opinion of pilots, there is rock underlying the bar of this inlet.
Efforts have recently been made to settle this question by boring, but
the roughness of the sea, common on this bar, and now greatly increased
by the winter weather, has so far defeated them. We saw rock (pronounced by Professors Agassiz and Holmes, post pleiecine) in place
upon the beach outside, two miles from Federal Point, and similar rock
nearly opposite, on the river side. Rocky ledges have been found all
around the outer rim of this outlet-(see sketch 0)-and we think the
opinion of the pilots may be correct.
This rock forms, without doubt, the nucleus of the later deposites, and
its existence would alone suffice to :fi1rbid any attempt to improve this
channel, exposed as it is, by artificial deepening.
Separated from New inlet by Zee k' s island, there is a still newer anu
continually increasing opening, 400 yards over and 4 feet deep at low
water; and near that a third outlet, about 200 yards over and 2 feet
deep.
Referring to the maps mentioned in the Appendix, and to a stn.t ~ mcnt
of the pilots made in 1850, we subjoin a comparative statement of the
depths at low water on the main bar, the bulkhead or shoalest part of
the western channel, and on the bar of the New inlet, at various periods,
reducing the high-water soundings of some of the maps, by subtracting
five feet from each.
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Depths on, in feet •

.

I

Main outlet.

Name of author of map.

Date.

New inlet.

- - -·- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Edward Moseley . . . . . . . . . . .
William Wimble ... _ . . . . . . .
Joshua Potts .. ___ ._. . . . . . . .
Col. Kearney, Top. Engineers.
Capt. Glynn, U. S. N ... _. . . .
Pilots,etc .•••••...........
Coast Survey • _. _.••.... __ .
Coast Survey ...... _... _.. _

1733
1738
1797-8
1820
1839
1850
18f51
1852

14

9

16

4

15

3
3

10~

Did not exist.
do.
6

oz

9
8
8

9
9z
7

10
7
8

7~

7

8

This table, and the maps from which the soundings have been taken
do, in the opinion of the commission, after full and careful consideration
and discussion, authorize the following conclusions:
1. The depth on the main bar of Cape Fear entrance has diminished,
since the earliest records, at an irregular rate. In the last fifiy years it
has shoaled from fifteen feet to eight feet, so that, at the beginning of
this century there was 22 feet more water on the bar, at ordin:.~.ry low
water, than thlere is now at ordinary high water.
2. In general, a decrease of depth on the main bar has been attended,
as might be expected-the middle ground remaining the same or
rising-with an increase of depth in the western channel, and vice veTSa.
The latter channel has, however, fluctuated rapidly and irregularly,
while the decrease on the main bar has been constantly going on.
3. The deterioration of the main entrance is due mainly to the influence of New inlet, which opened, as nearly as we can learn, about
1780. This outlet diminishes by a vast amount the volume of water
which otherwise would, and formerly did, pass in and out at the main
entrance during every tide. And the evil has doubtless been accelerated latterly by two still newer openings, alluded to above, which are
a lit tie south of that inlet.
This influence is shown in a general way by the decrease of the sum
of the depths on the main bar and bulkhead of the western channel,
from 23 and 20 in 1733 and 1738, to 18 in 1797-8; 13-k in 1820; 18 iu
1 39; 17z in 1 50; 15 in 1851; and 14z in 1852.
The sum of the two depths before the opening of New inlet, and the
tbree since, bas b en, re p ctively, 23 and 20, and 24, 20, 28, 24~, 23,
~d 222-•. The ol . m ps. d not furnish the necessary data for carryl~I'Y ut thi c m pan n With the areas of the sections, and the velocities at the two inlet .
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4. The comparative maps show a great wearing away of Smith's
island, and particularly of Baldhead, amounting at the point to some
half or three-quarters of a mile. The site of the old light-house represented on Potts's map of 1797-8, is now deep water. The remaining
part of Baldhead Point, say for one-third of a mile back, which was
formerly covered by high sand-banks, is now only a few feet above high
water. That great body of sand, both in and above water, continually
passing off into the channel, must have had a direct and considerable
influence in obstructing the main bar. And the evil still exists; for
that point and the adjacent shores are still washing away rapidly.
5. The practicability of protecting exposed points by jettees is demonstrated by the map of the site of Fort Caswell, on which the waterlines of various dates are laid down. The jettees for the protection of
this site, which was rapidly washing away, have been run out at various periods from 1839 to 1850. They have most effectually accomplished the desired o~ject, and, with occasional repairs, will doubtless
preserve the site indefinitely. Their projecting ends are all within lowwater line, and most of them within high-water line. This high··water
line, though carried out in places more than 100 yards since 1839, is
still several hundred feet within the high water of 1820, as determined
by Colonel Kearney.
'Ve are decidedly of opinion that these jettees have had no injurious
effect upon the bulkhead bar of the western channel, which is about
five-eighths of a mile from the longest jettee. The depths on that bar
have always been very fluctuating, as shown by the table given above.
Between 1820 and 1S39 it deepened from 3 to 9 feet. It is now 7 feet.
This last fluctuation has been complained of by many people on the
river as an injury caused by the jettees.
6. The middle ground, between the main and western channel, is
increased in extent and more shoal than formerly. The spots upon it
"dry at low water" have increased in number and size, and both the
channels have been shifted towards the land.
The foregoing facts clearly indicate the character of the operations
which, with the best promise of success, and the most economical expenditure of money, will remove the present causes of deterioration,
and restore the former condition of things, in which there was twenty
feet of water on the main bar.
Without further explanation, we will now indicate the operations which
we recommend as the most economical, and as promising the best results
-operations which look to the restoration of the main bar to its original
condition, 20 fe et at high water, by a restoration, in the main, of the
original state of things. Premising that these operations promise at
every step a positive and increasing improvement, and that should they,
contrary to all probability, fail to effect all that is contemplated, they
must at least be beneficial to a certain extent; and furthermore, that
we do not lay down the precise place, extent, or plan, of any particu~ar
work, because these must vary with ordinary local changes, and wnh
those other changes of land shoals and sound~ngs which, caused by the
works themselves, must determine the order and character of each
successive step. The details, to a great extent, must I;>e necessarily left
to the engineer, and we think it proper in this connexwn to express our
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conviction that during the progress of this work, the all-important ·results of continued observation and experience should not be lost by frequent change of superintendence.
Enumerating the operations in the order in which they should be
taken up, we recommend1. The protection of Bald head from further abrasion, by jettees like
those at Fort Caswell. The northwest shore being very near deep
water, and exposed to the strong current of the ebb-tide, the first jettee
should be located nearly at right-angles to that shore, about 100 feet
from the point . and should be run out in the first instance but little beyond low water. A wharf, supported by piles, about 100 yards inside
of that jettee, may be made to play the part of the jettee by sinking and
loading grillages between the piles. One or more jettees will be required
for the protection of the outer shore; but as this shore is abraded mainly,
as we conceive, by waves acting obliquely towards the inlet and deriving their direction from the tide of flood, and is separated by an extensive shoal from deep water, it is hoped that one jettee placed near the
point will be sufficient for its protection. This jettee should unite with
the first, and be extended according to circumst::~nces. The two must
have a common branch above high water, along the general direction
of the point, to secure them from the degrading action of storms during
high tides, by which they might otherwise be turned.
As the construction of one jettee sometimes shows that a pre-existing
one might have been dispensed with, the engineer should, of course,
take care not to hurry these works, but wait for each to produce its full
effect before adding more.
While the jettees are under construction, something should be done to
preserve the naked land above high water from further loss by the
winds. By sand-grass, properly planted, and by wattled fences, it
·
seems to us this might be done.
This low uncovered sand extends b ack about one-third of a mile from
the point, and is there bounded by elevated hillocks and ridges of drifting sand, advancing upon and overwhelming a dense growth of live oak
and cedar; and we saw that the beach was washing away outside, for
at least a mile from the point. But we do not propose to extend protection at present to any such distance, thinking it better to wait until
this abrasion has become actually dangerous.
<;iuided in a measure by the cost of the jettees at Fort Caswell, we
e"timate the expense of protecting Baldhead at $40,000. It may be
much more, it may be less.
2. The next step, and one which should be taken, if the available
means will permit, as soon as the works on Baldhead are fairly commenced, is the filling up of the two small openings near New inlet-one
about 400 yards over, and four feet deep in the middle at low water;
the o.ther abo':lt 200 :yare~ o~er, ancl two teet deep at low water. These
openmO's are mcrea mg m s1ze, and we reO'ret the necessity of any lo~s
of time in clo ing th m.
t>
Th smaller pening, \~hich should be closed first, may, we believe,
b ~ oppe ~ t c?n tmc~Uy by piles driven eight on ten fe t apart,
he t-p1hn0' fillm th mt rm diate spaces. The piles should be
tew d r a ed n tw parallel sides, and two strong continuou caps
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secured to them, to receive the sheet-piling between them and keep
their tops in place. The opening being closed in this manner, we look
to the easterly winds and storms to fill up the gap on the outward side
before the piling has been destroyed by worms; that is to say, jn two
years. The expense of this piling being probably not more than onesixth that of stone and grillages, we are disposed to recommend it for
the larger opening also. There is a probability of success; and in case
of failure, the loss will be comparatively small.
Operations of this nature are liable to accidents, and the expense cannot be accurately estimated. We present, therefore, coqjecLural estimates as follows, for the two modes of construction, guided in some
measure, as to the first, by Captain Swift's estimates, of October 2G,
1837, for work of a similar character-(see his letter herewith.)
In case of piles and sheet piling,
Smaller opening, GOO running feet, at $4 ................ .
J..~arger opening, 1,200 running feet, at $5 ......•...•...•••

$2,400
6,000
8,400

In case of stone and grillageSmaller opening, 3,600 tons granite put in place,
at $3 ___ . __ . _____ .• ___ •. _.••... __ ... _ _ __ _ $10,800
Smaller opening, 600 running feet of grillages, at $3
1,800
$12,600
Larger opening, 10,800 tons of gramte put in place,
at $3 ..... ___ ................ - - - . - - • - - . - Larger opening, 12,000 running feet of grillages, at $4

32,400
4,800
37,200
49,800

In case of piles at the smaller opening, and stone at the other, the combined estimate will be $2,400 and $37 ,200-say $40,000.
3. Ajettee from Zeek's island, to prevent New inlet from making
south-co:;tjng say $20,000.
4. Closing up New inlet. The Coast Survey maps of 1851-'2 show a
shoal, six feet deep and less, extending down about one mile from Federal
Point, and lying between the channel of the river and the deep channel of New inlet, and contracting the latter channel to about 350 yards,
opposite Zeek's island. We propose to take advantage of this shoal
and commence a jettee upon it at Federal Point, and to continue it until
it is thought best to diverge to Zeek' s isiand.
We are a ware that there will be great danger of the water deepening at the head of this jettee while in progress , and some dauger of its
being undermined by parallel currents on both sides. The first evil,
should it occur, may, we believe, be remedied by thowing upon the
shoal, .in advance of the j ettee, small stones brought for the purpose,
sufficient in size and quantity to prevent the wearing of the botto~, and
not large enoug:h to inter~ere with the proper settlement of ~he gnlla~es.
~he second ev1l, we beheve, may be prevented by occ~swnal p~·oJec
tlons from the jettee on both sides-~hey being made hke the jettee
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itself. When the contraction of this inkt shall have lessened in a considerable degree, the volume of water flow1ng in and out, and the
seouring action of the ebb-tid e, we may, perhaps, expect some aidom
nnture-from the regular action of the sea, and particularly from the
action of waves beating obliquely towards the inlet upon the adjacent
shores, and fi·om the litoral and general action of the flood-t1de. The
deposite and accumubtions due to these, and other causes, we may
then expect to go on in creasing.
Horse-shoe shoal, now one of the worst in th~ river, will doubtless
he removed by closing New inlet. The channel along Snow's island
·seems to be deepening and extending, and it ]s highly probable that
its extension through to deep water, above and below, will result from
a partial contraction of the inlet. In the subjoined estimate the jettee
or breakwater is supposed to rise five feet above low water, to be ten
feet wide at top, and to slope 45° on botl:J. sides; and the soundings
are supposed to increase by one-fifth their low-water depths.
112,000 tons of granite put in place, at $3 _ ... _. . . . . . $336,000
10,000 do
do (lateral projections) at $3... . . . . . . . .
30,000
5,500 running feet of grillage, at $6. _. . . . • . . . . . • • .. . .
33,000
Total (less $20,000 already estimated) foi Zeek's island
jettee, which should form a part ...••.............

379,000

It has been proposed to force the entire water of the river thro~gh
New inlet by a breakwater across the main channel, here two miles
over. It has also been proposed to make an outlet through the narrow
neck above Federal Point light-house, by running a breakwater over
the river immediately below that place. Of these plans we do not
approve, for several reasons. They require very large outlays-;-say
$2,000,000 for either of them. They violate the cardinal principle,
that no improvement should be attempted which, if it fails, can cause
injurious results. The best inlets in North Carolina are at Beaufort
and Cape Fear; both under cover of very salient capes and shoals,
which protect them from easterly storms, and the]r bars in a great
.
measure from the swell and deposites ofthe flood-tide.
·Ocracoke is somewhat similarly situated, but is a poor inlet, Its
bar being variable in position and depth, and its place probably too
far from Cape Hatteras to receive the necessary protection. Inlets
frequently open between Capes Henlopen and Hatteras, and ordinarily
soon close up again.
This sudden breaching of new inlets by violent storms, and their
gradual ~lo ing again under the steady and invariable action of the
la:vs. of t.Idal and other deposites, or the gradual closing of previously
exi ~tmg mlets wb renew ones have opened, are characteristic features
of the whole alluvialcoa~ t ofthe United Rtates. In many parts ofthe
coa t of Georgia aml the Carolinas, the riv rs of the continent are di charged into lagoon , nclo d by those belts of sand which form the
.c .a n boundary; and the op ning, which with us has received the
d1 11~ i bing name f ".inl ~," i~ the passage by which the waters of
~he nver are fin ly mptted mt the sea. Across the mouths of these
m1ct · lie bar"' of and formed by the causes above mentioned. The
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depth of water on these bars, and the greater or less permanency and
stability of the inlets themselves, depend to so great a degree on the
strength and regularity of the tidal currents-that is, on the regular flux
and reflux twice a day of a certain quantity of water-that it may be
saic.l, in general, th:tt where the rise and fall of the tide are considerable, anc.l the waters of the :flood enter the lagoon, an inlet made by
a violent storm will be kept permanently open, and will extend both
in width and depth; and that on the other hand, where no such tide
exists, the inlet is liable to be closed by the operation of the constant
law of deposite. The latter case is illustrated by the examples of
two inlets which opened in Body's island during the violent storm of
1846. One of them was closed in the course of a year; and the other ·was
slowly: but surely, closing when last observed. There, while the rise
and fall of the tide ou the external seacoast is about four feet, the regular ebb and flow are not perceptible in the sound. The :fi)rmer case
of the effect of a strong and regular tide in keeping open an inlet,
and increasing its capacity, is exhibited in New inlet, Cape Fear.
And it is on this account that we find it necessary to resort to artificial constructions to close this inlet, as the only means of obliging the
waters of the river proper, together with the returning waters of the
ebb-tide, to resume their former course ·through the main channel.
When combined here, as they were eighty years since, their united
power is no more than sufficient to maintain the depth of the water on
the main bar required by the rapid]y growing commerce of Wilmington, and the regioJ;J. of which it is, by its geographical position, the nat. ural depot of trade and commerce.
.
The depth on New Inlet bar, Cape Fear, is now equal to that on the
main bar; but the former is so very rough, in consequence of its direc.tion and exposure, that vessels of deep draught seldom go there.
\Ve are of opinion that, however desirable the result, any attempt to
close the westC:'rn bar of the main entrance, would have no other effect
th;m to carry that channel out further fi-om the present shore, and that
a jettee, to effect any sensible good in this vvay, must be ·of great length,
and should not be thought of at present.
We are also of opinion that no attempt should be made to improve
the western channel, as the attempt would, in all probability, be unsuccessful, and success could only be partial, and would be at the expense
of the main bar.
\Ve have already spoken of this channel as corresponding to the
False Hook channel, at Sandy Hook, and the Henlopen channel, at the
capes of the Delaware; and the commissioners on the improvement of
Charleston harbor pointed out a similar resemblance in Sullivan's
Island channel. But the latter was selected as the most favorably conditioned for improvement. It may be worth while, therefore, to say
that, although all the channels above mentioned are, in each case, similarly situated with regard to the main channel, and :ftJrm a trait universally recognised at the mouths of the tide-harbors on the alluvial coast
of the United States, yet they are not all equally adapted to tbe r.equirements of the engineer. In this especial instance there are these Important differences between Sullivan's Island channel and the western
channel at the main entrance of the Cape Fear: that the former has
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retained its position and general character unchanged, from the"' period
of the earliest authentic survey, and is so situated as to be under protection; while, on the contrary, the latter has always been fluctuating,
and is very much exposed.
The main bar, as deep as eight feet below the bottom, has been found,
by boring, to consist of exceedingly fine sand; and the shoal from Fed. eral Point, near the proposed place of the breakwater, has been found,
in like manner, to consist of fine sand, as deep as eleven feet below the
bottom.
It must be remarked that the long, narrow strip of sand stretching
from the main body of Smith's island towards New inlet, is in danger
of opening and affording new inlets, and that openings may be apprehended, at a later period, through the narrow neck at Federal Point
light-house. Such openings are generally very shallow for some time,
and may be easily closed if taken early. We do not apprehend any
serious difficulty from this source.
In conclusion, we call especial attention to the fact, as we believe it
to be, that every operation recommended above, and every successive
part of each particular work, will tend to an improvement in the main
bar, and that each particular expenditure is recommended by its own
merits independently of the final results; so that, be the sums expended
more or less, and whenever the operations are suspended, we may look
with some confidence for a good and permanent effect.
Recapitulation of the estimates.
Protection of Bald head Point. _____ ...••..••...• - ..... $4:0,000 00
Closing the two small outlets of the Cape Fear near New
8,400 00
inlet with timber. __ .•..... _.............•.•••.. Closi_ng Ne~ inl~t. __ ••.. _.... ___ .. _........... - .. . 379,000 00
Contingencies .. __ ...................•............ 31,200 00
458,600 00

===========

If the small outlets be closed with stone, the items will be

·1r

$40,000
49,800
379 , 00 o
31,200
500,000

----

A. D. BACHE,
Superintendent U.S. Coast Survey.

CHARLES HENRY DAVIS,
Lieut. U. S. Navy, Sup't Nautical Almanac.

D. P. WOODBURY,
Captain Engineers.
ISAAC I. STEVENS.
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APPENDIX.

List

of accompanying reports.., 1naps, reports,

o/c.

Captain Hartman Bache's report..of December 10, 1827, with a map
uf the river, and a detailed map .of the shoals.
1\fr. Fulton's report of 1821, with map-the latter borrowed from the
office of topographical eqgineers.
Report of Mr. Johnston, chairman of the Committee on Commerce,
February 2, 1827, relabive to petition of the inhabitants of Wilmington
for the removal of.obstPuctions in the river.
Report of Lieutenants Mansfield and Winder, October 22, 1835.
Lieutenant Swift's annual report, of September 30, 1836.
Lieutenant Swift's annual report, of October 30, 1837.
Captain Swift's annual report, of October 20, 1838.
Extract from Captain McClellan's annual report of October, 1839.
Glynn s map of the Cape Fear, 5 sheets.
A. Copy from map of Edward Moseley, 1733, enlarged to scale
1

iOoooo·
A bis. Wimble's chart, of 1738.

_B._ Tracing from
)_

map of Joshua Potts, 1797-'8, enlarged to scale

100000 •

C. Tracing ofreduction of survey of Cape Fear river, bar, and entran-ce, by "!\fnjor Kearney, 1820, To 01ooo·
D. Comparison of Cape Fear entrance in 1839 and 1851, scale
ntro<r 0 , from surveys of Lieutenant Commanding Glynn and Lieutenant Commanding Maffitt, U. S. Coast Survey.
D his. Sketch showing the changes in the Cape Fear rjver, bar, and
€ntrance, comparing Glynn's survey of 1839 and the Coast Survey of
1851, scale To-koo·
E. Map of the Cape Fear river and its vicinity, by Joshua Potts,
1797-'8, small scale, showing changes on land in red ink.
F. Sketch of Frying-pan shoals and Cape Fear river, by Lieutenants
Commanding Jenkins and Maffitt, 1851, scale r:rolooo·
G. Entrance of Cape Fear river and New inlet, by U.S. Coast Survey, 1851.
H. Sketch of main inlet, with tidal observations and selected soundings, 1852.
I. Tracing on cloth of main inlet, from Captain Maffitt's survey of
1851, with red lines showing where sections are taken.
1(1 ), J (2), 1e) colored sections taken along lines indicated in I and K.
K. Tracing on cloth of New inlet, from Captain Maffitt's survey of
1851, with red lines showing where sections are taken.
Four sheets of sections furnished by Captain lVIaffitt, November, 1852,
taken at New inlet.
1\f. Sketch furnished by Captain Maffitt, November, 1852, of the
south rn po~nt of_Smith's island, and a part of Frying-pan shoals.
Sketch of the s1te of Fort Caswell, 1851, in the Engineer office.
Part ii-28
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APPENDIX L L-1.
ENGINEER DEPARTMENT,

Washington, May 30, 1853.
SIR: The subject of the improvement of Cape Fear river, at and

below Wilmington, N. C , has been examined and reported on by the
commission constituted for that pllrpose.
The question has been elaborately examined and discussed by them.
Their resulting propositions are as follows :. They do not propose to attempt any improvement of the river proper at present, as its navigation is now better than the bar at the
mouth; to the improvement of which they recommend the following
operations :
1. The protection of Baldhead from further abrasion byjettees.
2. The closing up of two small openings near New inlet.
.
3. A jettee .from Zeek's island, to prevent New inlet from workmg
south.
4. Closing up New inlet~
The board of river and harbor improvements have examined the
report ofthe commission, and the accompanying documents.
They concur with the commission in the opinion that present efforts
;;;hould be directed to the im pro val of the entrance excl usively.
They concur also in the opinion that the protection of Baldhead
beach should be attended to without delay.
They concur also as to the importance of closing, without delay, the
southernmost breach near New inlet.
They do not approve the propositions for the cornp~ete clos!n.g. of
New inlet; they think, however, the narrow beaches m the VlCimty
should be ·strengthened if necessary.
.
.
They propose to regulate the tidal currents at New mlet, by a wmgdam resting on the northern shor'e ; and to modify and improv~ th~
channel at the main bar by another wing-dam, and by dredgmg 1f
necessary.
The present grant of Congress, $20,0 00, is not sufficient for the execution of the works at Baldhead, if constructed of stone, as designed
by the commission. The board think brush may be substituted with
economy, and without impairing their efficiency.
I have, however, just been informed by one of the commissioner,
Professor A. D Bache, that some of the citizens of Wilmington have
made a subscription of $60,000 in furtherance of the proposed improvements ; the money to be expended under direction of the United States
officer having charge of them.
With this assistance all the works in which the commission and the
board concur can probably be completed in a permanent manner. I
have th honor, th refor , to propo ~e that I be authorized to in truct the
offic r in charge of the work, Capt. D.P. Woodbury, corps of D:gine rs, to pr c ed t one to the rection of the~e wo rks, preferrmg
ton 'tru~e~ur g wh r th y are appropriate. He will be cautioned
that th
mt d 'tate ar n t t become in any way liable for means
b • .n th xt nt f the pr nt appropriation.
;
1~ pr ~~nc and s ~ y of the ~nBu nces which maintain the pre~ nt
t
thmrr , an h1
b ervau ns on the modifying effects of the
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operations now proposed~ will, it is believed, afford us the means of deciding on the questions concerning which there is a want of concurrence between the commission and the board, and the most suitable
additional works will be executed accordingly, when the proper time
arrives, should there be means at our disposal for the purpose.
With this are transmitted the rep1 >rt of the commission, and the accompanying documents and maps enumerated in the appendix thereto;
the report of the board of engineers; and the letter of Professor Bache,
with that of John Dawson, esq., referred to by him.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bnvet BTigad1:er GeneTal.

Hon. JEFFERSON DAvis,
Secretary of War.

Approved, with the restrictions heretofore directed to be made in all
cases where officers receive aid fi·om corporations or individuals in the
execution of a work authorized by government.
JEFFERSON DAVIS,
Secretary

WAR

DEPARTMEI~T,

C!l WaT.

June 9, 1853.

The officer was instructed to carry the
modified, accordingly.

pr~ject

into execution, as

APPEND IX lVI M.
Report on the harboT qf Charleston, by P_nfessor A. D. Bache, supe'rintendent coast survey; Lieutenants C. H Davis, J. N. Maffitt, M. F. 111aury,
United States navy; J. D. ](urtz, United States engineers, to the ohamber
qf commeTce.

THE HARBOR OF CHARLESTON.
CHARLESTON, MaTch· 4', 1852.
GENTLEMEN: "The committee on the improvement of Charleston
bar," appointed by the chamber of commerce of our city, have learned,
with sincere gratification, your arrival among us, and avail themselves
of an early opportunity to express to you the deep interest which they,
and all whom they represent, feel in the purpose of your visit.
The improvement of tlJC Charleston bar has long been a subject of
great and earnest solicitude, not only to. the people of our city, but of
the whole State . This solicitude has enly become the more intense
now that the increasing connexion of Charleston, by railroads east,
nmth, and west, is rendering her the outlet to a large portion of the exportable products of the surroundjng States of North Carolina, Geor
gia, Alabama, Mississippi, Tennessee, and Kentucky.
.
The deepening of the channel of our bar, therefore, in which, but a
short time back, this State was alone interested, has now become a
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matter of almost equal interest to the States already named-so that
any improvement of our bar, however important to the future welfare
and prosperity of Charleston, must now be regarded as a question of
general rather than of local interest.
Impressed with the importance of this subject to our own, and to the
great and growing interests of so wide a section of our country, the
chamber of commerce, at the commencement of the operations of the
coast survey in our harbor, appointed a committee to communicate
with, and to tender its aid in any and every way that might he practicable, to the officers having it in charge, in the full hope that the scientific investigations of those engaged in this duty would point out the
way to some feasible plan of improving and deepening the outlets to our
harbor.
On the completion of the survey last spring, this committee lost no
time in soliciting your early attention to the object of their wishes, nnd
now would respectfully request of you a full, patient, and impartial
examination of the question, to wit:
Is it practicable so to improve any one or more of the channels of
our bar as to permit the: ingress and egress of vessels ~rawing over sixteen to seventeen feet water ; and, if so, at what expense ?
We also respectfully request that you will make known to us any
improvements within qur harbor, or . along our wharves, that may be
s ugge s~e d to you in the course of your investigations.
.
..
Profo undly and gratefully impressed, gentlemen , with the lnnc1 sp1~1t
which has prompted your present visit to us, and holding ourselves m
readiness to furnish any further information which we may possess, and
to make all necessary arrangements to facilitate your operations, and
to promote the convenience of your meetings,
We are, with most respectful consideration, &c.,
"
A. 0. ANDREWS,
HENRY GOURDIN,
HEN£tY W . CONNER,
JOHN HEART,
L. T. POTTER,
Committec.
To Prof. A. D. BAcHE,
Lieut. C. H. DAvrs, U.S.N.
Lieut. M. F. MAURY, U. S. N.
Lieut. J. D. KuRTZ, U. S. E.

Report.
At the request of the chmnber of commerce of the city of Charle ton, the. under ign d hav X8mined the question of the practicability of
deepenmg the bar, and pr .,., nt, re pectfully, the following r port:
1h channel wars to th ea, fi:om all our seaport towns b tween
the mouth of the Ch a al-. bay and the Rio Grande, are more or
h1le the commercial wants of the country
le :: ob.;truct d y J:ar".
ave call d mt eXI t nee ne"\v classes of ships, with improved models
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and deeper draught, which cannot cross them, the industry and enterprise of our fellow-citizens have, by railroads and other improvements,
greatly increased the commercial resources of these very ports and
harbors the entrances of which are thus obstructed.
The question, therefore, of increasing the draught which may be
carried into these harbors, is one already of great importance ; increas...
ing daily in magnitude, it exercises more and more influence upon the
business, not only of the railroads and canals south of the Potomac, but
also upon the prosperity of the whole country, and especially upon
those portions of it-the industrial pursuits-the commerce and navigation of which are suffering so much from these harbor obstructions.
The solicitude manifested on various occasions by the general government, within the last thirty years, to obtain somewhere a long the
Atlantic coast, to the south of the capes of Virginia, a good man-ol~war
harbor for the purposes of the common defence, is an indication not to
be mistaken, as well of its views upon this subject, as of the interest
with which the great statesmen of the country have ne ver ceased to
regard the question of deep water and easy access to one or more of
our southern harbors.
The duty, therefore, of examining into and reporting upon the possibility of increasing the draught which ships may carry over the
Charleston bar, has not failed deeply to impress us, by reason of its
bearings upon so many and such great illterests of State. Consequently, we have sought to acquaint ourselves, not only with the present,
but also with the past condition of the bar and harbor of Charleston.
In this part of our duty we have .been most kindly assisted by the
committees, both of the State and of the chamber of commerce of this
city, who have afforded us every fctcility. We are also under obligations for much valuable information to th e surveys and reports which
have from time to time, within the last thirty years, been made by officers
of the army and navy, upon the subject of the harbor an~ its imrrovements. The charts of the coast survey and topograplucal engmeers
have afforded us standards of minute accuracy; and we have felt ourselves greatly indebted to the pilots and other citizens of Charleston
for much useful information ancl very valuable suggestions.
Havincr thus informed ourselves, and having visited in person the
proposel'scene of operations, we proceeded to discuss the subject freely
and fully among ourselves, and to give it the most attentive consideration .
It is proper to state, that we took up thA question of increasing the
draught of water for ships over Charleston bar with many misgivings,
and not without fear lest any attempt to improve it might end only
in making it worse. But the lights which we have received, from a
close and thorough examination, have encouraged us. Impressed with
the importance of proceeding cautiously with any plan that could be
sugcrested, these lights have led us to recommend one which, if it do
noL succeed, can do no harm, and as to the success of which there seems
to be a greater amount of probability than with regard to any other
that has been proposed.
This plan, th erefore, with a statement of the facts, principles, anJ.
reasons which have led us to recommend it, we beg leave to submit, as
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one in which we ali concur, not only because it seems to us more
promising of success en the one hand, but because, on the other, it is
the least objectionable in the event of our expectations not being realized.
The spacious and commodious harbor of Charleston is formed by the
union of the waters of the Cooper and Wan do rivers with those of the
Ashley, the former flowing on the east and the latter on the west side
of the point of land on v\'hich stands the city.
The final place of meeting of these waters is in " Rebellion roads/'
which has been very appropriately called the grand reservoir of the
harbor. It is a spacious basin, characterized by uniformity of depth
and of bottom. From this basin the waters pass (on the ebb) through a
comparatively narrow gorge into the ocean. And here we see repeated
the phenomena common to every one of our alluvial tidal harbors. In
the first place, the force generated by the compression of the water in
the gorge has, in accordance with its uniform law of action, excavated
a cavity deeper in spots th:::m any other part of the harbor, occupying a
limited space at the outer opening of the gorge, and bounded on the
inside by the line of narrowest extent, and on the other by the deposits
forming the bar.
In the second place, the water released from its confinement, and
losing its velocity and movement by diffusion, passes on to the oc~an
through several drains and channels, more or less deep and regular.
The confinement of the water at the Narrows, in the harbor of New
York, and its subsequent escape, together with the various channels
leading to the sea, furnish an example in which the same causes and
modes of action have produced precisely similar results.
T hese drains or channels may be more or less deep, depending on
circumstances, an enumeration of which would lead to very minute explanations, a nd would be out of place here. We shall pass on to a
special description of the bar and channels of Charleston harbor.
CHARLESTON BAR, ITS EXTENT, FORMATION, &C.

Charleston bar is in general a deposit of marine sand, varying in
its degree of firmn ess, and mixed occasionally with shells. Examination of the quantity of solid matter (sand and the like) contained in the
~ater near the bottom of the sea on the bar, during the flood and ebb
t1des, shows that it is greatest in amount during the first quarter of the
~ood. The sand then assumes the quality of quicksand, and the bar
IS xprcssively said by mariners to be " alive."
The sand is precisely
such as composes the beach of Long i::;land to the eastward of ullivan' "' i land, and r sembles the shore sand of the southern coast generally.
The back water of th inn r harbor and jts coves, ancl of the rivers,
i uinO' with the bb tide, tends to remove this sand by its scourinO' action. . The .c~latior: betw n the deposi6ng power of the flood and the
sc unnO' actio~ of the ~bb determines the position, extent, d.eptb, and
.ther g ner l f atur of th b r. As the velocity and duratiOn of the
1 d l l;urr nt
f the
r oth greater than the corresponding le11 nt · f th fi
mwht em that the scourina action bould x. e l he de
ut the pread of the waters of the ebb over th
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larger area of the outer harbor, thus weakening its force, prevents this.
The area of a section, taken along the curved line crest of the bar, is
47,408 square yards, while that between Cumming's point and Sullivan's island, across the entrance, is but 20,178 yards. If this water
were confined to its original section, the present bar would certainly be
removed, to be deposited elsewhere when the contraction should cease .
The solid matter brought down by the Ashley and Cooper rivers, by
the ebb tide, is deposited on the fiats and shoctls of the inner harbor;
never, as a general rule, reaching the bar, but being found sometimes
in the deeper and more quiet portions of the channels.
The .general direction of the tidal currents of the flood along the
coast east of Charleston bar i3 nearly parallel to the shores of Long
and Sullivan's islands. They set, therefore, directly into the mouth of
the harbor, and bluff up against the shores of Morris' and part of Folly
islands. vVhen, by the ebbing of the tide, the water has ±allen at the
entrance of the harbor-that is, when the flood begins to mak e- the
supply is received not only from the eastward but the southward,
where also the general set of the tidal currents of flood is to the west.
The water is thus forced to change its direction; and, when receiving
a check to its velocity, it begins to deposit in particular places the silt
which it contains.
Although the general condition of the deposit can be well made out,
it is not so easy to anticipate its minute characteristics. The opi nion
has been advanced, that the existence of an escarpment of marl underlying the bar is the determining cause of its particular position, and
of the depth of a portion of the <.:hannels. A careful and extended series of borings, such as has been ordered by the committees of the State
of South Ca,rolina and Charleston chamber of commerce, cannot fail to
furnish the facts to determine this, with other important que.stions. A
deposit once formed would mcrease, until the general play of the forces
causing the deposit should produce a state of more or less p erm_a nent
equilibrium. It is certain there would be irregular depos1ts without
such a nucleus, from the action of the currents themselve::;.
The bar is necessarily divided into shoals and channels. Th e action
of currents of water and of currents of air is alike; and the inertia
of both water and wind, by carrying the current beyond the point of
equilibrium, establishes an intermittent action. A regimen of deep pools
or drains, and dividing ridges, is the natural one for rivers. Such ridges
and hills, in hillocks, are also the normal regim en of a sand area, acted
upon by the wind. As an illustration of the effects of this mode of irregular action, we have annexed a profile view of the bar along its
crest, (plate -,) which shows its irregular character laterally and the
division s into shoals and channels. The sections across it are of the
~ame lumpy charac~er. Over the s?oals t~e water passes :with a ~im_in
Ished, anu through Its channels with an mc;reased , veloc1ty, furm shmg
endless sources of change in the forms of the shoals and of the channels
themselves.
The general effect of the conflict of currents in causing marine depo"its will be modified very materially, upon a bar o~· _the d_epth of
that ?f Charleston harbor, by the direction of the prev~tlmg .~mds, or
by vwlent storms, and for these reasons: First. The tide nswg at a
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mean of 5.19 feet, even the bottom of the deepest channels here must
be much more than reached by the violence of the waves. Second.
The preva]ling winds, being from the northeast and southwest, set
across lhe mouth of the harbor; the first broken by Rattlesnake shoal
and the land of Long island and Sullivan's is] and, and the last by Folly
and Morris' islands; neverth eless, the swell which they cause outside
of the harbor is in the general direction of the bar itself~ and must tend
to disturb the channels and shoals very materially. Third. The southeast wind drives in its swell from the great Atlantic. This sweU probably expends its violence more on the shore of Sullivan's island than on
the bar. These winds also cause a general set of the curreiJt near the
surface, which likewise tends to produce special changes in the shoaler
p arts of the bar. Easterly winds may also be included in the list of
modifying causes which affect the deposits upon the bar, for they no
doubt force the eddy current from the Gulf stream towards the mouth
of the harbor.
The operations of the Coast Survey have led to the observation of
new and important phenomena in relation to our ocean beaches. One
of these, and one very necessary to be considered on the present occasion, is, that the wave of the sea breaks on the shore in a normal diI·ection, coinciding with that of the flood tide; and this direction is most
fr equently (speaking of the alluvial coast from north to south) oblique
to the trend of the land. Hence it follows that the mot] on of translation
belonging to that form of wave, which finally breaks on the beach, is a
progressive motion; and that all the matter held in suspension by the
water, and left to its disposition by any cause whatever, is transported
slowly but constantly in the prevailing direction in which the final
wave of the sea breaks with respect to the line of the beach.
If these facts and this train of reasoning be, as we believe they are,
correct, they leave us in no doubt as to certain channels which it would
he very in expedient, not to say unwise, either to attempt to open or
improve. To these we shall have occasion again to refer.
CHANGES IN POSITION AND DEPTH OF CHANNELS.

To ascertain the changes which have taken place in the bar, the
chart of 1780, in D es Barres' Atb~tic Neptune, that of Lieut nant
Sherburne, U. f:). N., (1821,) of the bar, and of :Major Bache, U. S.
topographical engineers, for the outer and inner harbor, in 1825, and
that of the Coast Survey in 1851 and 1852, have been compared in
the Coa t Survey office. The annexed sketches show the six-foot and
the twelve-foot curves of d pth from th se maps, (Plate No.1.) There
is orne uncertainty a to the plane of reference of the oldest. Those
of :Major Bache and of the Coa t urvey admit of exact comparison,
the oundings in the form r havincr re.fi rred to the low t tide ob erv d,
and in the latter to me:.tn 1 w water; and the diffi renee between the
lowe t tid ob r eel, and th m an of all the low water inclucl din his
· ri . of ob:- rvation , lr vin b n giv n by :Major Bache. The omp nratlv
·harts mny
th r'\vi e d Tib d a xhib]tincr
'vithin the
0
·ol r d · pa ·e , nc th 1 pth 1 . than ix :fi t, the oth r th d pth ' le s
l· n t\ · ·lY ' fi · t . The red color r fi·rs to the ur y prior to 17 0,
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the blue to that of 1821 and ] 825, and the black to that of 1851. The
curves upon the earliest chart having been drawn from comparatively
few soundings, are, of course, to be taken only as a very general view of
the configuration of the bottom. It appears to have been the practice,
in making these charts, to delineate the shoals with as great an extent
as the soundings would allow, in order to throw all uncertainties on the
safe side-a fact which should be remembered in examining them. It
should further be recollected, that only a general expression of the
curves is aimed at in the compilation of the sketches. An examination
of these charts shows that, according to the earliest records, the bar of
Charleston has varied comparatively but little in extent or direction, or
in distance from the mouth of the harbor. The channels have varied in
number from time to time; but some of them, as the Lawford channel,
main ship channel, north channel, Sullivan's Island channel, (we
have thus called the channel immediately under Sullivan's island, for
the sake of distinguishing it from the other channels,) have always been
traceable. The positions of these channels have shifted to the southward, and southward and westward respectively, about three-quarters
and on~-half of a mile, since Lieut. bherhurne's survey, and about two
and a half miles, and one mile and a quarter, since the work on which
Des Barn~s' chart is founded was executed. Before 1780, the sixfoot curve prqjected boldly to the eastward, on a parallel south of
Light-house inlet, extending to where the main ship channel is at present. The Lawford channel of that day was a little to the eastward
and northward of where the present main ship channel lies. The
other channels, except the Sullivan's Island channel, have been variable
in position, and their former positions may easily be confounded one
with another. Their v;;tlue is not such as to justify any detailed discussion at present in relation to them. The north channel is the least
variable of them, and lies three-quarters of a mile to the south of its
position prior to 1780, and less than half a mile south of that of 1821.
The Overall channel is now closed towards the westward. The Sullivan's Island channel has but slightly changed in position since 1824.
It is represented as a mere slue in Des Barres' chart, probably for
want of sufficient soundings to give it the true character. These ±acts,
with others to be presently stated with regard to this channel, agree
with the traditions and experience of the intelligent pilots who have
freely communicated to us the interestmg facts and observations recorded by them.
While the main ship channel and the Lawford channel have thus
changed in position to the southward and westward, their depths have
diminished. The main ship channel, which is given by Des Barres as
a thirteen-foot channel, has now less than eleven feet (10.6 feet) in it at
mean low water; and the Lawford channel, which then had ten to
eleven .feet ~nit, has now . but eight. Sherburne gives eleven feet in
the mam ~hlp channel and ten feet in the Lawford. It thus appears
that these channels, . as they have changed their position, have e1:~so
somewhat decr.eased m depth. We must, of course, aHow somethmg
for the uncertamty of the tidal observations on which the oldest charts
derend, which may probably amount to about a foot . . The. scouring
actiOn of the ebb tide acts with less advantage as the directiOn of the
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channel becomes oblique to the general direction of the current at ebb
along the coast. It would not be difficult to trace the result, if this
progress continues, until the main ship channel has moved so far to the
westward as to present its mouth in a direction nearly opposite to that
of the tidal current of the ebb. The motion of these channels to the
. southward and westward is no doubt mainly, if not exclusively, due
to the general progress of the deposits in the direction of the flood
tide along the coast; but whether this be so or not, the facts are firmly
established, independent of the explanation.
The velocity of the current in the main ship channel decreases after
passing Cumming's point, increasing again south of Light-house inlet,
owing in a degree, perhaps, to the back water of the inlet, but more to
the compression of the general current of the ebb south of Folly island
setting the water out against the bar. This tends no doubt to assist in
keeping open the main ship channel.
· The north channel retains nearly the same depth as prior to 1780;
it appears to be rather deeper now than when Major Bache's survey
was made, probably from the effect of Bowman's jettee on Sullivan's
island, and of Fort Sumter flat, in causing a more direct actio!! of the
current. It had full eight feet at mean low water in 1850, the date of
the present coast survey chart.
The Sullivan's Island channel is one of a class presented by many
harbors besides Charleston. It resembles, for example, the False
Hook channel at Sandy Hook, New York, and the H enlop en channel
at the capes of the D eiaware. These are deep channels, closed by a
narrow belt of sand, or bulkhead, on which the water is of less depth
than in the channel, and connecting them with the cape or hook, where
the change of direction in the current causes a deposit. The bu_lkht>ad widens out as it recedes from the cape, forming a shoal which
separates the channel from the deep water. The channel itself widens
as it deepens. Another of the phenomena of tidal harbors like Charleston, observed by the coast survey, is the uniform tendency of t.he
channels of such harbors to assume, as one of their natural boundanes
at the outlet, or place of discharge, one of the limiting capes or points;
that is, the deepest water runs very near th e shore.
It has also been observed that, under circumstances of frequent
occurreuce, the main channel is di sposed to follow the course of t~e
land; though this tendency is often interrupted by causes of deposit,
such as in general can be easily traced. We have an exhibition of
this tendency at Charleston.
The gain of the main ship channel towards the land t akes place
under the operation of a gen ral law, which has been already stated.
Such channels, from their po ition in regard to the land which gives
a protecti~n, are u ... ually quite permanent. The existence of the bulkh ad and Its hoal ._hows the t there is in such places a constant t nd ncy to depo ition, and when the material for depo. it i fine sand, a
chann l of this cl , if opened, would be certain to clo e immediately.
The \ 'ullivan' Llan
·hann 1 ha now a d pth of f( urteen fe t, and
on the bulkhe
ix f t.. ~i ut. h rburne's map show nearly or
exactly the arne d pth m 1t. The di tance from the fourteen-foot
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curve on the east side of the bulkhead to the fourteen-foot curve on the
west side is 280 yards, measured on the shortest line.
The tidal current of ebb passes more directly out of the north channel than of the Sullivan's Island channel, but after the first quarter of
the ebb a strong derived current (2.4 miles per hour) sweeps through
that channel. The tendency of the current of the ebb to transmit one
of its divided streams through this channel, has been exhibited in a
very remarkable manner. It is evident from the form of the curves,
and the position of the bulkhead, on :Major Bache's chart, that this
stream formerly ran along the point of Sullivan's island in an easterly
direction; Bowman's jettee was laid clown directly in its path. The
stream, however, still seeks to follow its original channel, and, though
diverted in the beginning of its course, finds that channel by a circuitous route, and with an increased velocity. We regard this as being
very favorable to the plan of improvement we shall subsequently present.
·
The deposit on the bulkhead and shoal, and in the channel, is, as
far as can be judged in anticipation of the boring, of coarse sand,
mixed with shells. Such deposits have been found to indicate a more
permanent state of equilibrium than those where sand prevails; thus
agreeing with the conclusion from the facts already stated in regard to
the Sullivan's Island channel. This feature would be of great importance in relation to any project for making a cut through the bulkhead,
both as to the dredging itself and to the probable rapidity of filling up.
Deposits like those forming the bottom of Sullivan's Island channel
have been fully recognised, in the extended observations of the survey
of the coast, as characteristic of a condition highly promising to purposes of harbor improvement. They indicate, in the first place, a
bottom deep , relatively to the adjacent ground; and, in the second
place, a state of r.omparative protection or rest. Such deposits, moreover, are more easily removed than the fine and compact sand of the
bars and shoals, and they are also less rapidly renewed. Proceeding
seaward from the bar, the same character of deposit begins to show
itself as soon as the water deepens; that is, as soon as the bottom is
more seldom disturbed by the action of the waves in storms. This is
mentioned as confirming the view that this deposit is characteristic of
a greater degree of rest and protection. But the above generalization
is the result of observations made on other parts of our coast, where
the instunces are so constantly repeated as fully to establish its truth.
The channel under discussion is protected to the southeast by
Drunken Dick shoal, and that causing the north breakers, fi·om the
violence of the southeasterly swell. We have the authority of one of
the most intelligent pilots of the bar of Charleston for saying, that in
all onlinary blows there is a smooth sea in the Sullivan's Island
channel.
. It has been questioned _whether the jettees placed on Sulliv~n's
Island, to prevent the weanng away of the southwestern extremity,
have affect_e d injuriously this channel, and the question has been carefully exummed by ns. A comparative chart on a full scale has been
made, showing the Sullivan's lsland channel in its connexion with the
shore, and with the shoal to the southward and westward of it, divid-
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ing it from deep water, before and after the construction of the jettee.
There is a slight 1:1ncertainty as to the plane of reference of the chart
made in 1841, before the construction of the jet.tee, which would aflect
a minute comparison with the coast survey chart; but the uncertainty
does not materially influence the result which we have under discussion. .The channel has been forced slightly further from the land, and
the bulkhead has increased in width, but neither it nor the bulkhead
has been affected in depth. An interesting feature in the survey of
1852 is the tendency of the deep water on the two sides of the shoal
to approach each other, as shown by the deep pocket (20 feet) south
by east of the head of the channel, which does not appear in the survey of 1841. Just at the head of the jettee the current has scooped
out the bottom to the depth of sixty feet, having encroached upon the
bed of eocei1e marl known to extend across the harbor from this point
to Fort Sumter flats. The deposit of sand on both sides of the jettee
has greatly modified the shore line; to which it has added, at a mean,
more then one hundred yards. The tendency of the obstruction which
this work presents to the ebb is undoubtedly to deflect the water more
through the north channel, and it is one of the considerations going to
show the stability of the Sullivan's Island channel, that it has not been
more affected by the action of the jettee. No work of engineering could
better have effected its purpose of protecting Sullivan's island from
wear than this jettee. That there should have been a question of its
effect on the important channel whic4 is under discussion, shows the
necessity of studying, in connexion, the whole of the problem which
the harbor presents. It is worth while to observe here, very distinctly,
that it is not safe to entertain any projects for special improvements or
purposes in a tidal harbor, without a careful consideration of the incidental effects that may follow. The actual state of things can never
be disturbed without leading to results that appear to be very rem~tely
connected with the original cause, and indeed, to any but an hab1tual
student of the motion of tidal currents, entirely independent of it. The
British harbors are filled with melancholy examples of the injuries produced by constructions designed solely for special or individual benefit.
We may profit by these examples, and still further by the present ru~e
of action m the British parliament, of allowing nothing to be done m
tidal harbors that can alter the established course of the curr~nts, and
consequently change the modes of deposit, without the consent and
authority of respectable engineers.
ON '£HE IMPROVEMENT OF THE BAR.

The importance of an easier access to the inner harbor of Charleston
ha not failed to render the improvement of the bar and of its channels
a ubj ct f study with enoineers and others taking deep interest in
th commercial pr sperity f the city. These sugge tions have not
n g nerally r c r d in a permanent form, and indeed some of
th m t valuabl ha app ar d anonymou ly; and the underigned
ha not the knowl cr ~£ l ca.l hi tory which would enable them to
at h ··e plan r prOJ ·t m a way to give due credit to their
auth r .
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They have not 1ailed, however, to consider such suggestions as have
been made, or as have occurred to them during their examinations of
the charts and documents within their reach, and of the communications made to them. They are of opinion that any improvement of
the bar must be tentative, and hence have decided upon a project
safe in itself, not involving a very heavy expenditure, and which will
be very beneficial if successful.
Any attempt to improve the bar with its present extent, by adding
to the volume of water thrown into the inner harbor-that is, by increasing the reservoir-would, in their opinion, be unavailing. And if
artificial works were made for limiting the outside area, now four
times that of the entrance, the expense would be very great, and the
bar might be removed from its present position to occupy some other
without material change of depth upon it. We do not mean to say
that such would necessarily be the case, but merely that, until the
more feasible and less expensive plan of obtaining access through the
Sullivan's Island channel is tried, no such effort should be made.
At the entrance to :Mobile bay, in the same relative position as the
main ship channel of Charleston after the turn at Cumming's point,
several small sand islands exist, the increase of which has forc,ed the
water to retain its direct egress from the bay, has limited the spreading
on one side, and has forced the bar further out into the Gulf, deepening
it materially. The projects for arresting the southern motion of the
channels, and their consequent decrease of depth; for preventing the
access of the supply of the shifting material of the bar, by a jettee
from Long island to Rattlesnake shoal; for dredging out the channels
of the bar; for promoting deposits on the bar by permanent or temporary obstacles; for forcing the main ship channel from the shore by
wattling; for thorough cuts across the land, to be used instead of the
ordinary channels of access, all belong to the class which should be
undoubtedly postponed until the direct, simple, and moderately expensive experiment which we propose in Sullivan's Island channel shall
have been made.
'
This experiment is the dredging of a channel from the main ship
channel of the inner harbor to the Sullivan's Island channel, of the
depth of fourteen feet at low water and nineteen at high. A conjectural estimate of the cost of this operntion has been made by one of us,
anJ is annexed; it will be replaced by a detailed estimate, founded on
more specific data, but is believed to be a sufficient approximation in
regard to the means required for the action of your committees. The
position and form of this cut is shown on the annexed chart. Advantage has been talcen of the apparent tendency in the fourteen-foot
curves to approach at this point to make the cut. The material, as
far as is now ascertained, of the bulkhead, (coarse sand and broken
shell::.,) .encourages us to bel.ieve that the dredging may be made without
great difficulty; but the est1mate is founded on the removal of sand,
and allowance is made for a comparatively larae amount of material
to be. removed. I~ is not possible to say wh~her this c?annel will
remmr: open, or vYill require to be dredged from time to t1me, and at
what mtcrvals, nor to what depth it may certainly be made. Should
a mere depression in the bulkhead result, as would be very likely to
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be the case were the material fine sand, then the experiment would be
a failure, and attention must necessarily be directed to some other
remedy. But ·the probabilities appear to be that a cut may be opened,
and may be kept open,~ without an unreasonable outlay of means-say
at a cost of one hundred thousand dollars; and we do not hesitate to
recommend the attempt. The nature of the work to be done, and of
the locality where it is to be executed, require that careful preparation
should be made beforehand. The dredging machine best adapted to
remove the deposit-the nature of which the borings will fully showshould be selected, the form and construction of the steam-engine to
work it be duly estimated, and Pxperimental trials be made of the
best form and construction of the buckets, and other parts of the
machine for the work. Not until the best working machine is prepared,
and preliminary experiments have shown how best to use it, and the
appliances necessary, should the operations be regularly commenced.
This experiment in dredging will be made, at all events, under the
best circumstances possible for the outer harbor, on account of its
nearness to the cove and city, and the shallowness of the depth; and
even if it fail directly to furnish a new channel, the experience thus
obtained in dredging will be useful in the subsequent trials which must
undoubtedly be made. In the course of the experiment it may be
found that the best position has not been fixed upon for the cut, or the
best form ; and, by watching the action of the currents, the engineer in
charge may be able to devise some plan better than .that which can
be now framed.
Should the experiment succeed, the channel is admirably plac:ed
from its directness, and other qualities already enumerated, to give
access to the harbor during all prevailing winds. The portion where
beating will be difficult will be small, and to vessels towing fro m or to
sea it affords every desirable facility.
ON THE IMPROVE M ENT OF THE INNER HARBOR.

This subject has been so ably handled by the officers of engineers
who have been engaged in the erection of the works for the defence
of the harbor, that it is merely necessary to refer to their reports, and t.o
printed extracts from the more recent ones. The jettee work on Sullivan's i land has been entirely successful for the purposes for which it
wa int nded. There remains the improvement of stopping Hog Island
chann l, and of protecting the bank near Fort Johnson. Sumter fl~ts
appear to be filling up so rapidly, that it will be unnecessary to assist
the action there, as a general thing. The stopping of Hog I land channel will throw the water of the Ashley over agninst the wharves,
increa ing it force and velocity. This may occasion some light inconveni nee to naviga6on, and may rend r it necessary to gi e some
additional u p rt to the wharves most expo ed to its ffects. W ha e
no he"itation, how v r, in sa ing, that this mea ure is incli p n able to
the .-c>curity and maint nan · of the commercial accommodation of
th ·it·. Th lSumt •r Hat t nd to thr w thP. water towards the cut
'·hich w prop ~C int the 'ullivan's Lland channel.
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The effect of the breakwater on the cut, when made, should be
observed with the greatest care and minuteness.
We have also appended a copy of a letter from the chamber of
commerce of Charleston, requesting us to make the examinations refeiTed to in this report ; to do which, we were duly authorized by the
departments of the government under which we are serving, resp ectively.
A. D. BACHE, Superintendent Coast Survey.
J. N. MAFFITT, U. S. N.
J. D. KURTZ, U. S. A.
M. F. MAURY, U. S. N.
CHARLES HENRY DAVIS, U. 8. 1V.

A DESCRIPTIVE MEMOIR OF CHARLESTON HARBOR.

By Lieut. Moffitt, U. S. N., Assistant in the Coast Survey.
The deterioration of the main ship channel, and general unfavorable
changes of the bar of Charleston, S. C., are such as not only to attact
attention, but also to excite a r easonable alarm in the minds of her
citizens for the safety of her foreign commerce.
By careful comparison with the oldest charts, and consulting with
the most experienced and intelligent pilots, it is made manifest, that all
the channels have not only decreased in depth, but have changed unfavorably in position.
An investigation of Des Barres' chart of 1780 will show that more
than 13 feet water could be brought in, over the main entrance, at low
tide. In 181.7, the mean depth on the bar, by Sherburne's chart, was
12.5; and in 1851, only 10.7 is to be found on the main bar at mean
low water.
This information, which is corroborated by other evidence, imparts
no hope for an improvement by the action of nature; and the demands
of commerce call for artificial means to be adopted, even though the
effort should result in but t emporary benefit; for it may be many years
ere such authentic information can be accumulated as will enable the
scientific community to ascertnin satisfactorily the law which governs
the action of nature, and produces the alarming changes on the shore
and in the channel-ways.
Charleston bar extends from Sullivan's island, in a southerly direction, (and somewhat parallel to Morris' island,) with a gradual westwardly curve, eleven miles, until it connects with Folly island, three
miles south of Light-house inlet.
The average breadth of the bar, from the interior to the exterior twofathoms curve', is one and three-quarters of a mile; the greatest breadth,
due east of Fort Sumter, is three and a half miles ; the least breadth,
east from the light-house, is half a mile. There is much irregularity
in the breadth as well as in the confiaura6on of the ~hoals.
Numerous channels intersect the b~r nearly at right angles, and the
shoals generally have a broken surface. But two of the channels are
now available-the north and main ship j the former is E. by ::3. from
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Fort Sumter, and through it all the northern coasting trade passes.
It is narrow, with dangerous shoals on the north and south. Three
buoys designate the passage, but the absence of lights prevents its use
at night.
_
Two beacons were erected at Morris' island, to give a range in,
through the Overall cbannel, south of the north. In 1817 ten feet
was the mean low water, but in 1851 important changes are shown
to have occurred ; a six-foot shoal now blocking up the west mouth of
this channel, which has rendered it useless to navigation.
The most import ant~ and through which all the foreign trade of
Charleston pa sses, is the main ship channel, located three miles north
from the southern extremity of the bar, and S. E. from the light-house.
This channel is the best and most narrow of all the passages, out or in.
Three buoys designate the locality of the deepest water, and a
beacon is erected which, with the Charleston light, gives a range
that enables the navigator to cross the bar at night with safety; when
inside, the beacon-lights back of Fort Moultrie mark out the channel
up to Cumming's point.
The improvements of lights, beacons, and buoys, as suggested by
the "Boarrl. on Light-houses," &c., for the advantage of Charleston
horbor and bar, are necessary, and would materially tend to the benefit
of navigation.
The water fi·om the Cooper river rushes )n a southeastwardly direction, until checked by a shoal projecting from the main land called
Oyster point; deflected from thence, it impinges on the Charleston
side, cutting out a narrow but deep passage, called Town creek,
between Drum island and the m~1in land . The \Yater which does
not pass through this channel shoots to the northward of Drum island,
and speedily mingles in a southeastwardly course with that of the
Wando.
At the southern extremity of Drum is land all the waters of the
Cooper and \Vando arc united, and pass together towards the city.
It is probable that the extension of the northern wharves, as well as
the current from the Wando, deflects a portion of this water from its
regular course through a channel north of Folly island, called Hog
Island channel.
By a comparison with the mllps of D es. Barres, of 1780, :Major
Bache, 1 25, and United States Coast Survey, 1851, it is made evident
t~ at this channel is rapidly increasing in breadth and depth, ·w hich
?1rcum tance has created a feeling of anxiety for other parts of the
mner hnrbor; as the loss of o larae a volume of water from it.~ natural
egr~ss ?Y th~ city, an l westward of Castle Pinckn ey, may cau e a
dtmmutwn ot depth abreast of the wharves, and an increase of the
:Middle 'round.
The union of the waters of the Cooper, Wando, and Ashl y, occurs
at the ~v :;t nd of th Iidclle 'round, where they p ass on und r different mfluenc s to the urand nsenoir of the harbor-Rebellion Toaib .
Th? c_parati.on of the tidal ·ur~ nt at White point hns au;,cd a
.e o It of con. 1cl n hlc '. 't nt, wht<.:h projects out ejght hunclred £ et
fmm th hnth-hou ~ -· Th_
· 'P wnter of the Ashl y river, with an
f four and a haH fath m. , inclin s along the city wharves,
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(the alluvial deposit being great, and spreading out in extensive flats
on either shore;) thence glancing off to the southward and eastward,
with the direct action of a portion of the ebb frem Cooper river, it
touches on James' island, with a wasting influence on that beach, from
whence it is again deflected, east northwardly, to Rebellion roads.
The convergence of the Ashley and Cooper has no doubt caused
the formation of that troublesome shoal, in the centre of the inner
harbor, called the ~'Middle Ground," which extends three-quarters of
a mile west and east, and one-third of a mile north and south-having
at ]J1'csent more depth than in 1825; the least water now ]s eight feet at
mean low water, and six at spring tides. The water from Hog Island
channel, after passing round by Mount Pleasant in a circuitous direction, unites with that from Sullivan's cove, and empties into Rebellion
roads, where the union of all the waters of Charleston is perfected.
The large body of water compressed in Rebellion roads finds its
egress oceanward, between Forts Sumter and JYfoultrie, with so strong
and scouring a force, that it has carved out the bottom here to the
depth of thirteen and fourteen fCJthoms, finding a foundation of rocks or
marl mixed with shells ; beyond this point the current spreads over a
greater surface, with the strongest tendency through the Sullivan and
north channels. The velocity around and by Cumming's point is
weakened, in its southern progress, from a gradual diffusion, at right
angles, over the bar. In passing through the main ship channel the ebb
is somewhat reinvigorated, probably by the current out of Light-house
inlet, though its strength is not sufficient to contend successfully with
the deleterious action of the ocean current and hammering waves forced
in by the northeasterly gales.
A portion of the ebb rejects the main ship channel, and, passing on
to the southward and westward of the south breakers, makes its exit
through the Lawford, which in 1817 was a twelve-foot, but now a
seven-foot, channel. The flood to the eastward of the bar (in calm
weather) sets about east by north-the ebb generally west southwest.
The currents are much influenced, though not controlled, by the prevailing winJ. The average force of the flood on the bar is 1.2 miles per
hour, with a duration of 6h. 40m. The velocity of the ebb is 1.55 miles
per hour, with a duration of six hours; inside of the bar, and particularly in the channel-ways, the current velocity is much greater than on
it; and outside the velocity is much less.
In the Cooper river, the bottom is generally mud and sand, the
average depth being from five to eight and nine fathoms. Abreast of
Market street wharf the bottom is slaty, consequently the anchorage
bad; proceeding fl_uther south the mud increases, and, in the Ashley
muddy bottom prevails.
Between Folly and James' island, mud and sand characterize the
deep water, but fine sand the shoal.
. In Rebellion roads, mud and gray sand predominate. A ~hort
J1stance south by west of Fort Moultrie, in a line with Cummmg's
point, there is a bed of calcareous or limestone rock, which is supposed
to extend ea~ tward further than the limits of the bar. If this prove
true, the :proposition for dredging out the channel will be more at~ractive,
from the mcreased probability of the experiment being successful.
Part ii-29
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The bar of Charleston is composed of fine gray sand, mixed with
black specks, with occasional layers of coarse sand and broken shells.
To the eastward of the bar, in deep water, coarse sand and gravel,
with broken shells, (and mud occasionally,) constitute the general
character of the bottom, except on the Rattlesnake shoal; that is formed
of fine white sand and black specks, corresponding to the deposits on
Drunken Dick.
The east three-fathom curve of the bar is uniform and nearly parallel with the coast, but the inside curves are broken and irregular,
particularly fi·om abreast of the Overall beacons to the westward,
which originates from the dredging effects of the ebb tide, exhibiting
grenter strength here than further south.
The extensive shoals that caused the south breakers are strung together in the most singular and irreguJar manner, strongly exhibiting the
influence of ocean wave and current action; fine gray sand, with occasional beds of broken shells, denote the character of the bottom.
Along the beach of Sullivan's island is a channel with fourteen and
fifteen feet of water at low tide, except at its inner or western entrance,
by the long jettee south of Fort Moultrie, where is deposited a belt of
broken shells and fine sand, with but seven feet upon it.
AcUacent to this belt, to th e westward, the depth of water is very
great, starting from twenty feet abruptly down to sixty. The ebb tide
in this locality runs with great force, its average velocity being 2.4
miles per hour; and over the jettee it is very rapid until half ebb, when
the exposure of the rocks, by the falling of the water, produces an eddy
current favorable to the deposit which the flood tide has already made,
increasing the east beach to some considerable extent.
The unfortunate condition of the bar, and manifest anxiety for its
benefit on the part of the citizens, has naturally urged upon me (ind ependent of my duty) a close inspection, and considerable reflection, as
to the proper locality that might be susceptible of improvement.
.
My investigation has resulted in the settled conviction that no feasible or reasonable plan can be adopted for the benefit of any one channel south of Sullivan's Islnnd channel.
All the rest are alike exposed to the revolutionary action of easterly
g:1les, wl1ich cnuse an ocean current, that conveys and deposits <Jt the
mouth of all the channels (except Sullivan's island) a "bulkhead" of
fine sa nd, which the ebb tide has not sufficient power to disperse; beside. this, it will be made manitf.st that these channels are not only
shoalencd by marine deposit, but that, under the same ocean influence,
th y arc workincr further to the southward.
Due cast of Fort Sumter, and three and a half miles from Breach
inl t, i;:; located a dangerous and important shoal, unconnected with
the bar; it trends nearly -. E. and . \V., and is two and a half miles
in length , with a breadth of one-righth of a mile. At sprina tides
th •rc i: but fi.v feet wat r upon it in several places; it is formed of fine
crray -- and, with bla ·k. peck:, <:mel hns four fathoms clos in with it on
Jith r .. ide, th bottom ·hangincr to coar sand and broken sh 11 . .
Thi.. : . boa 1, b i?g i!1 the trade of all the northern coa ting ves .. el.., ~s
dancr(•rou t J uavJg'ttl n, and . . hould be buoyed; yet undoubt dly It IS
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beneficial to Sullivan's Island channel, acting as a breakwater in easterly
gales, and protecting it from the injurious influence of the sea.
The trending out to the eastward of Long island, and the shoal spit
from "Dewees' inlet," must afford material protection to the abovementioned channel; while "Drunken Dick," and the bar generally,
protects it from the southeastwardly and southwestwardly gates.
Thus nature affords a shield to the Sullivan's Island channel, which,
in my opinion, warrants a reasona ble expenditure in the shape of experiment, the prospect of advantage being not altogether hypoth etical.
There is one certainty well worthy of consideration-that, if the experiment here fads, the other channels cannot be injured by the effort
to obtain a b etter channel-way at this point of the bar.
My observation goes to prove 1 hat all passages over a sandy formation have a natural tendency to follow the shore, as is the cuse with
the Sullivan's Island channel.
In the inner barrier, which now renders it unavailable, consists in
many places of coarse sand and broken shells; in others, gray and
black sand, \vith a large quantity of mica; under this layer, sand and
shells. The distance to be dredged will not be more than oue thousand
five hundred teet in length, and the quantity necessary to displace, ~or
the obtainment of a fourteen-foot channel, would not much exceed five
million cubic feet of the bottom.
The ebb tide has at present a decided inclination to ton~e a good
outlet here; for, since the building of Fort Sumter, between that fort
and Fort Johnson the flats have accumulated, and the sand "uphove"
to such an extent as to form a natural jettee, deflecting the ebb towards
Sullivan's island.
I am strongly impressed with the idea that if this belt, E. S . E.
from "Bowman jettee," be dredged to a sufficient depth, the accumulated force of the ebb (from the deep basin alluded to befo re) will be
powerful enough to ke ep the channel clear; but even with tl1e conviction that in time a redeposit would occur, I would not be deterred
hom the experiment; {or, possessing the "dredging machine," which,
when unemployed on the bar, could be hired to the owners of wharves
to dredge the docks with, the continuous facility for cleansing would
always be on hcmd, and the passage kept open at a comparatively
small expense.
The next channel to notice is the north, which is in a direct line anJ.
due E. S. E. of the mouth of "Rebellion roaJ.s," apparently open to
the full influence of the e bb, or cleansing current, which would seem to
warrant its possessing greater depth than any other channel on the bJr.
Thi ~ , however, is not the ca··c; for, being exposed to the influ ences
before mentioned, it is injured by a "bulkheaJ." of tine sa nd athwart
i~s easter~ mouth, with but eight feet wLtter iat mean low tides , and
s1x at spnng.
One-l:alf a mile south of the north, and parallel, is the Swash channel, ·w hich pos~es es all the characteristics of direction, bottom, depth,
and formation, as the former.
The next channel is the "Overall." In 1817 this channel was more
available than the north, the beacons in range leading into n?thing less
than ten fi .ct at low water; but at present a narrow crest of fine sand ,
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-with only six feet at mean low water, has formed across the inner
mouth, to the almost total uselessness of the passage.
Adjacent to the "Overall" is -the "Coast Survey channel," called
the "New 1\fidclle." ·It was discovered by the hydrographical party
under my command in 1850, and eleven feet at mean low water could
be carried through without difficulty. The character of the bottom,
and lumpy spots in many places, rendered its permanency doubtful;
and orders were wisely issued for repeated examination (as the opportunity offered) ere a final report of its character should be made.
In January, 1851, when re-examined, no material change was obvious; but in February, 1851, a small vessel was wrecked a few hundred
yards north of the west entrance. She bilged and drifted into this
channel, sinking in eleven feet water Ere she broke up and driftrd
away a six-foot shoal formed around her; and by the recent resurvey
of January, 1852, a narrow belt of sand was found to have banked up
athwart the east entrance, making a six-foot shoal, where, in 1850,
eleven feet at mean low water existed. These changes were not altogether unexpected, from the loose nature of the sand composing the bottom, and particularly as the location of the channel was unfavorable for
the scouring action of the ebb tide. It is but proper here to mention circumstances of considerable interest that were made manifest while obtaining the set and velocity of the currents in this channel. Finding that
the anchor did not hold on the flood, the moorings were doubled, and the
bottom sounded with a pike. The sand seemed all alive, and appeared
-to travel in with the tide; when the ebb made, the bottom at once hardened down, and no impression could be made with the pike. Specimens of the water, at different stages of the tide, were, in consequence,
bottled. Those that I personally examined gave evidence that on the
flood the water was impregnated with fine sand, which was not the
cnse on the ebb. This is but a collateral evidence that all changes on
the bar are produced by the flood; and microscopic examination of the
specimens of the bottom proves the deposit to be marine.
From the New Middle channel south the. bar narrows, and when
ahout east from the light a ten-foot channel exists now, called "New
S. E. channel," which on Des Barres' chart of 1780 appears to have
been the main ship channel. But the present main ship channel is on~
mile south of this, tending W. N. W . and E. S. E. Like the others, 1t
j s exposed, and manifests tbe destructive influence of the ocean, having
a narrow belt of fine sand at the outer mouth, with but 10.6 feet at
me~n low water, and .7 at spring tides. Tbe channel is full oflump ,
wlnch n doubt orio-inated fi·om the repeated los of buoy mooring ,
that became the nucleus of mall and troublesome shoals. Thi · chan~el co~tin,Q~s to work to th southward, as i clearly proved from the
followmo- cucumstance: In 1 31 the range beacon for eros ing the bar
wa:; three hundrod and twen1y yards to the northward of its position in
1 50 .. In January, 1 .-2, .it wu"' again moved twenty- ix yard further
:outh, m orcJ r to rano-e w1th the light for cro"sing the bar in the be . . t
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Southwest from and bordering on the ma_in ship channel there exists
extensive and dangerous shoals; and between them lies the last svvash
or channel on Charleston bar: this is called the "Lawford." Two
years ago it was buoyed and constantly used by the Sava1mah steam-:ers; the changes in it have been so injurious, in the last eighteen
months, by the increase of shoal ground, that the steamers have abandoned it, and now use entirely the main.
In May, 1849, I erected a signal on Folly island, on a bluff some
twenty yards from high-water mark. In December, of the same year,
I found that it had been washed away; the bluff was submerged, and
no trace of the signal left.
In conclusion, I would state that I do not thiuk there is any danger
to be apprehended from the action of the ocean on Sullivan's island, as
the jettees now standing have had the desired effect of preserving the
beach from the sea encroachment. Should there be a doubt on this
subject, I would suggest the placing of small jettees along the beach, to
extend but a few feet below low-water mark, as at Beaufc)rt, N. C.,
where small stone jettees had the desired effect, under circumstances
precisely similar to the beach in question at this place; and the washing of the shore, which was at one time rapid, has b~en checked by
the numerous small jettees erected for its preservation. A few years
of observation would show whether these additions are necessary or
not. The elongation of the present jettee does not appear desirable.
In the event of a recommendation being made for the dredging of
the Sullivan's Island channel, I would suggest a re-examination and
more elaborate survey, on a large scale, for the guidance of the persons
who may have the direction and control of a work which is so vital to
!he commercial prosperity of the city of Char,leston.
All of which i.s respecttlJllJ submitted b;r
Your obechent servant,
J . N. lYIAFFITT,
Lieutenant Commanding United States Navy.

ABSTRACT OF 'l'HE REPORT OF CAPT. A. H. BOWMAN, CORPS

OF EN-

GINEERS, U. S.

On the improvement

o/

Charleston harbor, October 11, 1839.

SIR: The principal work now in progress in Charle2ton harbor is
that designed to protect the site of Fort Moultrie, anJ to prevent the
farther encroachments of the sea upon Sullivan's islnnd. In the success
of this work Charleston has a deep interest. The destruction of Sullivan's island would render tbis harbor little better than an open roadstead.
with no protection ngainst the violent northeast gales so common in this
latitude, especially about the time of the equinoxes. btorms from this
quarter are directly opposed to the Gulf stream, and cause the water
to rise to an unusual height, rolling a hec=tvy sea into those harbors ,that
are unprotected. During the gales of 1699, 1728, and 1752, ~nd otn~rs
at a more recent period, the water rose ten feet above the or<lmary h1gh
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tide, covering the city of Ch<1rleston, and compelling the inhabitants to
retreat to the second stories of their houses, destroying the wharves and
shipping to a ruinous extent. On these occasions the force of the sea
was broken by this island; to the protection thus afforded, the town
owed its preservation from still more extensive it~jury.
The present fort, erected in 1806, is the third which has occupied
the suuthwest end of the island. The two first, more perishable than
the honors acquired in their defence, have been swept away; not a
vestige of either now remains above the waters by which they were
destroyed. It is not possible to ascertain, with any degree of certainty,
the extent of beach that has been washed away. It is, however, probable that some two hundred and fifty yards of the southwest point of
the island has been destroyed ; of this a portion was marsh, but the
greater part light sand, mixed with small particles of mica. Colonel
.Moultrie, in his report of the defence of the fort, says, ''there was a
morass in the midst of the fort that swallowed the shells ilS fast as they
fell." The existence of cypress knees and stumps on the point of the
beach, at a recent p eriod, shows that the marsh extended even beyond the
limits of the fort. This is an important fact connected with the preservation of the island. The encroachments of the sea may be arrested where
we have mud bottom to build upon. The abrasion occasioned by the
waves above low-water mark was readily prevented by the systen: of
jettees and crib-work commenced in 1830. It was evident, however,
if the deep water of the channel continued to approach the shore, that
both the crib work and the fort it was des igned to protect must be
involved in one common fate, so soon as it should reach them. Before
the commencement of the system of jettees the sea had reached the
present fort, and had thrown down portions of two faces of the work.
To prevent, if possible, the nearer approach ofthe deep water, it "":'as
resolved to construct griJlages, running perpendicular to the directiOn
of the current, ancl extending from the crib-work on shore towards the
channel; these grillages to be loaded with rough stone, rising as near
to th e surface of the water as should be found necessary to cause a
deflection of the c:urrent from the shore.
It has been stated that the great moving power of the sand was the.
flood tide; the largest accumulation of sand has consequently been on
the sea side of these grillages. On the opposite side the increment
was comparat jvely small. The first gale, above referred to, brought
the ~?a with great force upon the mass of sand accumulated on the
sea s1de of the grillage. By the combined action of the waves and
curr~nt, a large amount of this sand was washed over the grillage,
fi>rmmg, on the harbor side, a bank equal to that on the sea side.
Aftc'r the gale ab::tted , the accumulation of sand on the sea side of
t~e grillaae ._oon attained its fi)rmer magnitude, the beach on the oppo. 1te ide having been increa ed in breadth about seventy feet; similar
results wer~ produ~ d hy ~h second gale.
In c.:omphance :'.Ylth the 111 tructions of the d pilrtmcnt to that effect,
1 Y atte>ntwn dunng tb
. ummer has be n dir ted to the proposed
~>r ·ahvat r over Drunl· n Di I ~hoal. The protection of ~ ullivan s
1 lanfl cannot b n'gnrclccl as
ompl t until this work shall b contruct d. The frrillag • , N'hen finished, it is believed, will render the
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west end of the island secure; but well-grounded apprehensions are
entertained that the sea will make a breach through the island at a low
and narrow place called the "Curlew Ground," directly north ot
Drunken Dick shoal.
The proposed work would at once remove all grounds for such
apprehensions, besides securing important advantages to the port ot
Charleston.
It will cause the extension of Sullivan's island to the south, and, in
a corresponding degree, diminish the force of the sea in the harbor.
It will concentrate the water upon the bar of the 11orth channel, and
increase the depth. This channel is straight, and would, by these
means, be rendered the Eafest and most accessible entrance.
In his report

of October 17,

1839.

Referring to your letter ~f August 31st, I find instructions to report
"on the present state of the channel between Shute's folly and Hog
island," &c.
The passage between Shute's folly and Hog island, at the point of
separation from Cooper river, is broad and deep, but gradually contracts in its course towards the lower harbor to five hundred yards in
width; it then expands, and in its course to the bay passes 'Over extensive shoal, intersected by two channels.
There are forty-five feet water in this channel, at low tide, from
Cooper river to the gorge above mentioned; below this point the depth
gradually diminishes as the breadth increases. There is, however,
water enough to admit any vessel that can enter the harbor. The
marsh through which it passes is alluvial, and yields readily to the
action of water. The city wharves) whiL'h project into Cooper river
about the point of separation, and the current from Town creek, which
enters diagonally from the opposite side, act conjointly in deflecting the
water towards Hog Island channel, and have, without doubt, caused
the enlargement of its dimensions. There is reason to apprehend that,
if measures are not taken to prevent it, this channel will become larger
than that which passes the city; and that deposits of sand and mud,
in front of the wharves, will follow as a necessary consequence.
The most respectable authority establishes, beyond dispute, that Hqg
Island channel--pass has been gradually increasing for many years past.
The causes which are supposed to have produced the enlargement of Hog
Island channel still exist; it cannot reasonably be expected, therefore,
that their effects should cease, but rather continue to augment, until
the worst fears of those interested are realized.
If these views are correct, delay will increase the expense of a work
which must ultimately be constructed.
I~ forming an opinion of the probable eff~cts of partially or entirely
cl?smg Hog !slan.d pass, it will be useful to inquire what was the situatwn of ~he mten~r harbor at a period when the channel was small,
?-nd rece:ved but httle of the water of Cooper river. From the best
mformatwn ~have ~een able to procure, it appears t~at the depth of
water oppos1te the c1ty was then greater than it now 1s, and that the
change has been effected by deposits of sand and mud.
The quantity of water flowing through Hog Island channel has un-
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doubtedly greatly increased, while that which passes the city has
diminished, and the power of its current diminished in proportion.
Each channel will adapt itself to the volume of water it is required to
discharge; the one by wearing away the enclosing banks; the other, by
its inability to remove them, will be obstructed by deposits.
It would seem to follow, that the closing of Hog Island channel, by
restoring to the channel opposite the city its original volume of water,
will give it also its former dimensions.
From the effects already produced, and those that may be antici·
pated from the enlargement of Hog Island channel, I am clearly of
the opinion that it should be effectually closed.
In additioh to those works already recommended for the improv~
ment of Charleston harbor, I beg leave to call the attention of the de·
partment to another which appears worthy of consideration. It is the
construction of a breakwater from Cumming's point to Fort Sumter.
This work, in connexion with the proposed breakwater over Drunken
Dick shoal, will add essentially to the security of the exterior harbor;
will effectually protect the east side of James' island, and supersede
the necessity of the work recommended for that purpose. Its location
should be upon the shoal which extends from the point to the site of
Fort Sumter.
In his report of Jamtary 21, 1842.
The preliminary survey of Drunken Dick shoal being completed, I
have the honor to submit herewith, for the consideration of the department, plans and estimates of the proposed dike.
The o~jects to be attained are1st. Additional security to Sullivan's island and the site of Fort
Moultrie.
2d. Protection to the harbor of Charleston from the effects of northeast gales.
The first well-authenticated account of the encroachment of the sea
upon Sullivan':3 island which I have been able to find, relating to the
period subsequent to that above referred to, viz. 1776, is that of Von
Hoff. Upon the authority of this writer: it appears that, during the
three years ending 1786, the sea carried away one-quarter of a mile of
the beach. From that time forward, till 1830, when it reached and
destroyed a portion of the wa1ls of the present fort, its progress was
more or less rapid in proportion as the storms by which its destruction
was chiefly effected were more or less severe.
The works commenced during the year last mentioned, for the protection of the site of Fort Moultrie, seem to have arrested the advance
of the sea, aml have since caused an increase of the beach.
The entire destruction of ullivan's island would leave the harbor
?f Charle ton exposed to the unbroken violence of the sea. The great
~nt r ~t manifested by the inhabitants in its preservation, has led to the
mvest~gation of the cau!-; •s which have exercised a prejudicial influence
upon 1t.
mong. t th mo t prominent assigned may be mentioned the
;vharv s of harl t n the nlargement of HoCY
Island channel, and
0
tl1c foundation f Fort -,umtcr.
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It appears, however, that the tide from the "Cove," striking that
from Hog island nearly at right angles, forces it off the shore. Observation has further shown that the destruction of beach is greatest during flood tide, which of course is independent of any influ ence from
wharves and channels four miles above the point of greatest decrement.
After a careful examination of the subject, I am unable to discover
that the foundation of Fort Sumter has produced any perceptible effect.
But while doubting the agency of the supposed causes above referred to, it is with less confidence that I proceed to state what appears
to me the true source of the degradation of the shores of this island.
It has already been stated that it is during flood tide, with the wind on
shore, that most injury is clone to the beach; it is therefore to the ocean,
and not to the harbor, we are to look for the source of mischief.
In gene1:al, the stability of a particular point on the seashore depends more upon the contour of coast, and the direction of the prevailing winds and currents, than upon the nature of the materials of which
the coast is composed.
The wind from northeast, acting against the Gulf stream, causes a
high rise in the tide, and is always accompanied by a heavy sea and
a southwest current. The south and southwest winds, which frequently blow as violently as those from northeast, throw in a heavy
sea on the beach at the point where the greatest injury has been done,
has assumed the form it might be expected to take from the action of
the waves during the southwest gales, viz: a straight line of coast,
nearly perpendicular to the direction of the winds. It is reasonable to
suppose that 1he bar, which encircles the entrance to this harbor in the
form of a crescent, arrests the sub-current, and that none but that
which flows unbroken over the bar does any injury to the beach. This
accords with my observation. I have not been able to satisfy myself
that the shores of the island are wearing away to any great extent below this level.
Assuming, then, that the direction of prevailing winds and currents
and the contour of coarst (all other things being equal) determine their
stability, I proceed next to the consideration of the best means of counteracting the influence of those winds and currents which are believed
to have caused the destruction of a portion of this island.
Two plans of the proposed work are herewith submitted, differing
in nothing but position.
'r~e first ~o consi.st of a grillag~ of palmetto logs, loaded with rough
gramte, havmg the mner end restmg on the shore and extending along
the cre~t o[ the shoal. The .second to consist of a similar grillage,
loaded m hke manner, extendmg from the shoal perpendicularly to the
rock which forms the bottom of the channel.
T~e first-proposed work would break the force of the waves, which
roll m uron the. ~bore with gre~t v~olenee during storms.
.
From 1ts pos1t10n, however, 1t w1ll be liable to all the fluctuatwns of
t~e bar upon ~hich it. is !?laced, and may be washed away by some
slight change m the d1rect10n of the currents by which that bar was
formed, (a change that in all probability may be effected by t~e break~ater,) and would have less influence in arresting the sea wh1ch ~ows
mto the harbor during storms, than one located along the ground hne.
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The second plan, the adoption of which is respectfully recommended,
it is believed will ultimately afford equal protection to the Curlew
Ground, by causing the space between Drunken Dick shoal and the
shore to fill up, and will possess the advantage of greater security,
haviug one end resting upon the works on shore, at the point where
the sand is rapidly accumulating, and the other upon a rock bottom.
The direction of the work, according to this plan, will vary slightly
from a north and south line, and will, therefore, be nearly perpendicular to the direction of the prevailing winds and currents. It will, consequently, be less liable to be undermined; while its position, with
respect to the prevailing currents, will cause the greatest accumulation
ofsand.
·

Report of Lieut. Kurtz, corps of engineers, on the cost of dredging the
channel through the bulkltead across the Sullivan's Island channel.
The following data are assumed as the basis of this estimate :
. 1. The deepening to be attempted by dredging machines, without

the aid of artificial walls to contract the channel-way.
. 2. The indications of the bottom render it probable that such an
excavation will be kept open by the current.
3. From the caving of the sides, and the flow of the tides, it is probable that twice as much material will have to be removed as now
occupies the space to be cleared.
4. From the exposure of the position, the machines cannot probably
be kept at work more than half the time.
ESTIMATE.

Cost of dredging 621,600 tons raised to an average height of
twenty feet __ . ___ ... __ ....... _ . __ . ___ . ___ ..... _.... _$24,864
Cost of maintaining vessels and crews while not at work .... - 30,246
Cost of mud-scows . ___ ..... ___ ....... _...... _ . . . . . . . . . 1,800
Cost of cordage for hawsers ... ___ .. _____ . _.... .. _. . . . . . .
600
Cost of crews of scows _. __ .. ______ . _______ . ___ . . . . . . . . 10,800
Cost of dredge-boats._ ..... _..... _ .. _. __ .... _. __ . ___ . __ 18,000
Superintendent's wages •••.•. ___ .. _ . _.. _.. _•. _ . _... _. _. 2,400
Clerks' wages .. ______ . _____ . ___________ . ______ . __ . _.. 1,200
Office hire, fuel, stationery, and postage. ______ . ____ . _.. _..
475
Unforeseen expenses ___ .. ____ ..... ___ .. ____ .. _....... _ . 9,03
99,428
, The cost of dredging a channel followina0 the line C D will exceed
the above by twenty-five per centum.
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Letter qj Prqjessor Holmes·, qj Charleston college~ in relat1:on to the geographicalformations underlying Charleston haTbor.

CHARLESTON CoLLEGE, March 11, 1852.
DEAR SIR: I beg herewith to submit for your examination a geological map of the State of South Carolina, taken from a recent survey
made by Professor Tuorney; and also, for your perusal, a few notes
descriptive of the geology of Charleston and the surrounding country,
which I published a year or two ago. Especially would I claim your
attention to the diagram annexed to the map, of a geological section
extending from tide level at Charleston to the Saluda gap, as from it,
and some recent discoveries made in the marine beds, we hope to
throw some light upon the structure of the " bars" at the entrance of
Charleston harbor.
From actual surveys it has been ascertained that the great bed of
marl so extensively developed in South Carolina, and known to geologists as belonging to the eocene formation, underlies the city of Charleston at the depth of about sixty feet, and out-crops, or comes to the
surface, nine miles northwest, near Ashley ferry. .About seven miles
north of east, in a nearly opposite direction, the superimposed beds,
called Post Pliocene, are exposed upon or near the surface; thus
placing Charleston a little to the east of the central axis of a small
basin about sixteen miles wide. We say a basin, because in addition
to the out-crop and exposure of the marl, and its accompanying rocks
inland, we frequently obtain from fishermen fine specimens of marl
rock, dredged from the bar and the harbor, and often off the coast in
twelve to fifteen fathoms, all of which specimens are quite characteristic ofthe eocene marl; and as it is well known that the "Northern,"
or "Sullivan's Island channel," suddenly shoals from ten fathoms or
sixty feet on the west, to one and a half fathoms or nine feet, and with
a current at half ebb of say four knots, for the space of two hundred
yards, when it as suddenly deepens to twenty-five feet, it seems reasonable to infer hence that these obstructions are not caused by sand
~ars, but are submarine escarpments of the marl rock, the representative of the eastern ridge of the basin partially removed by the denuding
action of the waves of the ocean.
I am, dear sir, most respectfully, your obedient servant,
FRANCIS S. HOLMES.
Professor A. D. BACHE.

Letters from Captain Peele, of the steamer William. Seabrook, and
Adkins, pilot ofthe mail-steamer Marion.

cf M r.

CHARLESTON, S.C., March 17, 1862.
Sine~ 1840 I have had continual experience in and about Charleston harbor and bar. I have made the following observations, viz :
. That the shoal ground between Fort Sumter and Fort Johnson has
mcreased, forming a high bank exposed at half ebb. This bank has
thrown the body of the ebb towards Sullivan's island.
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The force of ebb and flood is much weakened when to the southward and westward of Cumming's Point buoy. I have observed that
the main force of the tide in and out of Charleston harbor is throuah
the north and Sullivan's Island channels; through the latter, on the ebb,
most forcibly, until Bowman's jettee is exposed.
I have exmnitted the coast survey chart of Charleston harbor and
bar, and find it full and complete in every respect. The proposed
opening of Sullivan's Island channel I approve of highly, and think it
the only spot on the bar where an experiment can be attempted with
a prospect of success. My reasons are as follows, viz:
1st. All the channels south of Sullivan's island are exposed to the
ocean, and consequently are shifted more or less at every heavy
blow. Moreover, the ebb is so dispersed that it has not the power to
keep open the channels.
2d. The Sullivan's Island channel is protected from theN. E. by
the trending out of Long island and Dewees' Inlet shoal; from the
eastward by the Rattlesnake. In heavy N. E. blows, I have particularly observed that Sullivnn's Island channel was never affected by
breakers, as is the case in the other t:hannels. This is the only protected c:hannel on the bar from easterly and northeasterly gales, and
the Drunken Dick protects it in part from a S. E. blow.
In anything like a swell, fourteen feet in the Sullivan's Island channel
would be better than sixteen on the main bar. I have anchored off
the bar; the flood sets direct to the breakers, the ebb from them.
It is my impression, that if the belt which separates the inner curve
of deep water from the outer curve of deep water is opened, the
action of the ebb will be sufficient to keep it open; for, if the belt or
bulkhead be removed, the ebb will flow through, whereas now it is
bluffed off on the las1 quarter of the ebb.
FENN PECK,
Commanding steamer William Seabrook.
To Pro£ A. D. BACHE, and the Gentlemen ofthe Board.

CHARLESTON, March 13, 1852.
~have examined the coast survey chart, and with pleasure attest

to 1ts perfect accuracy.
Th~ proposition for dredging out the Sullivan's I sland channel is, to
~y mmd, a good one. I know of no other part of the bar where an
Improvement can be attempted with prospects of success. In all
ordinary blows there is a smooth sea in the Sullivan's Island channel.
SIMPSON ADKINS,
P ilot of mail-steamer j\1arion.
"T'o the GENTLEMEN of the Board for the improvement of Charleston bar.
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DRAWINGS AND DOCUMENTS ACCOMPANYING THE REPORT.
With this report the following named drawings and documents were
submitted:
1. The Coast Survey chart of Charleston harbor and its approaches,
from the survey of 1850-'51, scale Tot00, prepared by request, for the
use of the chamber of commerce of Charleston.
2. General Coast Survey chart, showing the approach to Charleston
harbor.
3. Charts of the Tidal Currents of ebb and flood in Charleston
harbor, showing their direction and velocity.
4. Detailed chart of Sullivan's Island channel by the Coast Survey, 1851-'52, scale To ~oo·
5. Comparative chart of Sullivan's Island channel before the construction of Bowman's jettee, and in 1851-'52.
6. Comparative charts, showing the curves of 6 and 12 feet depth,
from the charts of 1780, (Des Barres' ,) Lieut. Sherburne and Maj. Bache.

APPENDIX M 1\'I-1.
CHARLESTON, S. C., January 29, 1853.
SIR : After a careful study of the report and project of the commissioners on the improvement of the harbor of Charleston, S. C., and an
attentive examination of the &tccompanying charts, I am clearly of
opinion that th~ plap proposed, and the point selected, by the commisswners for the Improvement, offer more to encourage a hope of success
than any other.
The execution of the work, however, even here, will be attended
with numerous and formidable difficulties. The exposed situation, the
nature of the materials forming the "bulkhead," the immense amount
of fine sand held in suspension by the flood tide ready to be deposited
by a moderate retardation of the velocity of the current, the strong
tendency of the ebb tide to take the north channel and pass by the
mouth of the proposed cut-all these will present themselves during
the progress of the operations, in various ways and degrees, to injure
or retard the work The effects to be apprehended from these causes
are so manifest, that it will be out of place here to do more than
barely mention them.
1st. The exposed position will freq uently cause the entire interruption of the operations of the dredge-boats ; more frequently retard them
and render their working imperfect; will increase the difficulty and
expense of removing the dredged material; will render it necessary to
receive this material in scows so far detached from the dredge as to
prevent their collision during rough weather; will render a powerful
t~g-boat necessary t_o manage the scows in strong tideways, and occ~
swnally to lend assistance to the dredge to escape to harbor ; Will
increase the expense for moorings, anchors, &c., &c.
2d. The nature of the material forming the "bulkhead." This
material appears, from the borings, to be sand, and sand and shells
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:nixed. Upon the proportions of shells in this mixture, and the coarseness of the silicious particles, will materially . depend the difficulty of
making a permanent impression upon the " bulkhead." If fine sand
and other matter of different specific gravities predominate to the extent necessary to render it" quick," this will form a great, if not absolute, insuperable difficulty.
3d. The sand held in suspension by the flood tide and liable to be
deposited when the velocity of the current is checked. This will increase the expense in proportion to the amount of sand transported and
deposited by the flood tide during the continuance of the work, or until
the channel is so far opened by dredging as to invite a sufficient volume
of water on the ebb to remove the silt deposited by the flood tide.
I shall endeavor to show, before concluding, that the "bulkhead
and Sullivan's Island channel" are both due to the flood tide, and that
the " bulkhead" is a deposition of the sand daily brought in by the
flood tide, which will continue to accumulate, and must be removed by
inviting a stronger ebb current through the excavated channel.
4th. The strong tendency of the ebb tide to take the north channel
and pass the mouth of the proposed cut. It will be seen, by reference
to the accompanying current chart, that a large portion of the ebb tide
is deflected towards the north channel by the point of Sullivan's island
and the dike; and while there has been a manifest effort of the ebb to
escape into the Sullivan's Island cbannel, at a point some distance to
the east ofthe dike, it is quite apparent that something like an equilibrium exists between the depositing power of the flood and the scour of
the ebb; the effects of which are, to maintain the bar and to prevent
the ebb from breaking through at this point. Upon the efficacy of the
means used to reverse the relative power of the flood and ebb tides at
this point, will mainly depend the success and permanence of the undertaking.
I have thus briefly referred to the difficulties that may reasonably
be anticipated, and the manner in which they are likely to act. I will
now endeavor to point out the advantages which the position of the
proposed cut presents over any other that could be undertaken, with
any probability of success.
An examination of the accompanying chart will show the Sullivan's
Island channel as it now exists, and is known to have existed for nearly
a century. It is a long, trumpet-shaped channel, presenting its open
or lon~er end to the east, as inviting the silt, which is moving along the
coast gre~t quantities, to enter and close it; and yet it has, in hape
~nd dimen ~ wns, remained nearly unehanged fi·om the date of tb earbest c~~rts to the pr sent day, and this, too, in despite of its change
of po mo n.
The dike t Drunken Dick closed the smaller end of thi ~ channel,
<mel added (near Fo!t Io~ltrie) between one and two hundr d yards
of beach a bov ordmary hti'Th-wat r mark; the effect of which was,
~ot a .woul have b en xpectC'd, to narrow this channel, but to move
1~ h tly t ~he outh.
h~ twa t k n from \ts breadth on the hore
1
by the m r ment ofth b_ ach, was r stored by its ncl' a.chments
n th' ~h at of n~nk ·.n . tc·k. Tbi p er "i tence in the uHivan's
I land chan el to mamu: m Its climen ions and position relatively t the
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shore for so great a length of time, cannot be the result of accident;
and it would be unphilosophical to ascribe it to the accidental concurrence of currents and winds that are daily giving new forms to the outline of our coast. The wind an~ tide, acting together for even a short
period, might excavate from the light sandy material of this coast a
channel like the one under consideration; but the chances would be
equal that, under some new combination of these powerful agents, its
place might be occupied by a sand bar before the end of the season.
We are therefore compelled to ascribe the position and permanence of
the Sullivan's Island channel to causes comparatively constant in degree and direction.
It would scarcely be worth while to inquire what these causes are
which result in a permanent channel most favorably situated for the
proposed improvement, but from the fear that in disturbing the present
regime we may counteract them, and destroy or injure the channel.
It is stated, in the very able report of the commissioners which accompanies this, "That the wave of the sea breaks on the shore in a
normal direction, coinciding with the flood tide; and this direction is,
most frequently, (speaking of the alluvial coast from north to south,)
oblique to thP- trend of the land. Hence it follows that the motion of
tran slation-belonging to the form of wave which finally breaks on
the beach-is a progressive motion, and that all the matter held in
suspension by the water, and left to its disposition, by any cause whatever, is transported slowly but constantly in the direction in which the
final wave of the sea breaks, with respect to the line of the beach."
My acquaintance with this locality for the last twelve years enables
me to attest the correctness of the above cited general principle in its
application to the case in question, and also to the remark, that the
flood tide sets nearly parallel to the shore of Sullivan's island. To
these r,onjoint causes may be attributed the existence and permanence
of the Sullivan's Island channel. The waves break in a direction coinciding with the flood tide, and this direction being slightly oblique to
the trend of the land, the result must be-first, great disturbance of the
sand by the breaking of the wave; and, secondly, the transportation of
the suspended matter in the direction of the floocl. It may be asked,
why this action does not open the shore channel entirely through the
"bulkhead," thus giving a fair way channel, quite into the harbor, of
the general depth of the Sullivan Island channel.
To understand the cause of the obstruction to this channel called the
"bulkhead," (which is laid down in every chart to which I have had
access,) it will be necess:uy again to refer to the accompanying chart,
where it will be seen that the r.omp:uatively small volume of flood tide
which comes through the Sullivan's I sland channel is met by the immense volume flowing through the north and main ship channel, almost
at right angles, a~d ~s compelled suddenly to change its ~irecti~n to th~
north and west. Th1s causes a very considerable retardatiOn of1ts veloc~ty, and a subsidence of the suspended silt is the consequence; this
~1lt forms the "bulkhead" in question. The ebb tide, as before sta~ed,
IS deflected by the southwest point of Sullivan's island an? the d1ke,
and during the last half (by far the most effective in scounng) by t~Ie
shoal of Drunken Dick, into the north channel, and is consequently m-
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operative in removing the sand which the Hood tide has deposited; the
result is a formation of a permanent bar, separating the shore channel
fi·om the main ship channel, at the precise point where it might be expected to occur from the operation of the causes referred to.
To control, as far as possible, the direction of the ebb tide, becomes
therefore un object of the greatest importance, as upon its agency will
depend the permanence of any improvement effected. This object, it
is hoped, wjll be attained bY. opening with the dredge a cut through the
bar which separates the main ship channel from the Sullivan's Island
channel, which will give to the ebbing waters the most uniform and
greatest depth, and, with the exception of the curve at the bulkhead,
the straightest and shortest track · to the open sea; all of which conditions are admitted to be essential to maintain the most efficient scour of
the ebb tide. The position proposed for the cut is at the point where
the waters deflected by the dike seek to return to the shore channel.
This tendency of the ebb to force its way into the Sullivan Island channel, is shown by the deep excavation of the bottom at the point where
it is proposed to commence tbe dredging. In selecting thi::: point, therefore, the commissioners have not attempted to mark out a new route
for the receding waters, but have wisely decided to adopt that which
the ebb tide is endeavoring to open for itself; by the assistance of the
dredge it is hoped this m ay be effected.
We have here two permanent channels, viz: the main ship and the
Sullivan's I sland channel, separated only by 280 yards of a bank composed of coarse sand and shells. If any portion of this bonk should, as
the excavation advances, prove to be quicksand, it will probably be
found impracticable to r emove it, except at an enormous expense. As
nothing of the kind, however, is indicated by the borings, we may entertain a well-grounded hope that the dredge, assisted by the ebb tid_e,
will ultimately preY ail; and even if there should be a disposition to silt
up, the importance of the commercial interests of Charleston, an~ma~ly
increasing as its railroads extend into the interior, would fully JUStify
the inconsiderable expense of a dredge from time to time t.o keep It
clear.
The present depth of the best channel that enters this harbor is 10
feet 6 inches at mean low water, (see commissioners' report;) if 14 feet
can be obtained, (and at a very small outlay if it can be done at all,)
the advantages to the commerce of Charleston can hardly be overestimated. This would give, at spring tides, 20 feet water on the bar.
To ~how how fa~ this increase of depth would accommodate a large
portwn of sea-gomg vessels, I beg to refer to Lloyd's list for the year
1833. It is there tated that there are only 33 vessels, out of 10,430,
that draw mo:e t~an t~e depth proposed, (20 feet.)
The followmg 1s a li t of these 33 vessels, showing their burden and
draught:
V e sels, 5 are 600 tons burden and draw 20 feet.
Do 14 are 700
do
do.
Do
6 are
0
do
do.
Do
1 is
9
do
do.
D
2 are 1,0 0
do
do.
D
4 are 70
do
21 feet.
1 is
00
do
22 feet.
D
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Although the models of .vessels since 1833 have undergone great
changes, by which, in most instances, their draught has been increased
without a corresponding increase of burden, yet the increase of depth
expected to be obtained in the new channel will be equally important
to vessels of the new as of the old models.
In concluding this part of the subject, I beg to state, that although the
result of this attempt to open the new channel is by no means to be
calculated upon with certainty, the probabilities are decidedly in its
favor. This is certain: no other plan for the improvement of Charleston bar could be undertaken for a like sum with anything like equal
chances of success.
Plan f!_( administration. ·

I propose to purchase one dredge-boat, one tug-boat, and four scows,
at the commencement. If these latter should be found insufficient after
the work is begun, two more will be added.
·
I propose to carry on the work by hired labor; this will not only he
the most certain mode of doing it well, but with the advantage of selecting good laborers from those trained i~ the public works in this harbor, and accustomed to habits of subordination, industry, and rigid discipline, will, I doubt not, be the most economical, and will save much
difficulty which could not fail to arise under a contract by the cubic
yard, from occasional filling up of the channel during storms or heavy
seas.
I do not anticipate that it will be necessary to employ any one, above
the rank of thP- captains of the two boats, to take particular charge, in
subordination to my own supervision. Should it, however, be found
necessary to do so, my decided opinion is, that a subaltern of the corps
of engineers should be assigned to that duty. Apart from other considerations which favor this view, I think a sufficient reason is, that it
wuuld be a good school (in which most of us are yet scholars) to acquire a knowledge of a most important class of works now devolved
upon the corps.
PROBABLE COST OF TliE WORK.

One dredge-boat and machinery complete, with duplicates of all the parts of the
machinery liable to be brokeu, coppered and copper fastened, ground tackle,
cordage, &c., &c., complete . _____ --···- __ --·--·--···-·-----··-·-·-----· $25,000 00
One t.ng-boat, coppcrecl and copper fastened, with all necessary fixtures complete. 15 000 00
Four scows, zinced, with all ground. tackle, moorings, &c., complete ... _.• _.....
6; 000 00
Montltly cost of working dredge.

Pay of 1 captain._ •. ___ .. ___ . _. ______ ... ___ .. _........ . $40 00
2 engineers (1 for each engine)- __ .•.. ---· ____ ... .
80 00
2 firemen ( 1 for each engine). _____ .. _....... _... .
36 00
1 cook. ___ ___ ___ . ______ __ .... __ .•.. _.. _.... ___ .
16 00
6 hand s, at 15 per month. __ --·· ........ -··· ...•
90 00
Provisions and lights for 12 hands _...•..••. _.. _. _...•••. 144 00
Rep~ of mach· ery, at 1 per cent. per month_. __ •.••••. 250 00
Fuel for 15 day
tons per day, 75 tons, at $8 per ton_ .... 600 00
Total monthly cost of dredge ............................. $1,256 00
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Mont!tly cost of working tug-boat.
Pay of 1 captain .•••......•••.•••....••.. •.....•..•.... $40 00
1 engineer ....•••••••.....•••... _• _... ____ •.••..
40 00
1 fireman ..•.....• • •••..... _. _. _•. _..•••• _• _••••
18 00
1 cook . . . . . . . .. ...•. ____ ..• ___ .........•. ___ ..
16 00
4 deck-hands, at $15 per month ..•...........•..•.
60 00
,Provisions, lights, &c., for 8 hands .. ... .................. .
96 00
,Repairs of machinery, at 1 per cent. per month .......•••.• 150 00
Fuel, 3 tons daily for 15 days, 45 tons, at $8 per ton ...••... 360 00

Total monthly cost of tug ............ _. . . . . . • . • • . . . . . . . . . .

$780 00

ltiontTtly cost of working scows.

Pay for 8men for scows, at $15 per month................
Provisions and lights for do.............................

120 00
96 00

Total monthly cost for scows ....•. -- ..••...•••.........•••
Cost of mechanics.
blacksmith.. . . • . • • • • . . . . • • • . . . . . • . . . . • . . . . . . . • . . • • . .
1 carpenter... • . • • . . . . . • . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . .
~1 boat-builder... ... • • • . . • . • . . . . . . . . . . . . • . • . . . . . . . . . . . . .

i

216

0()

45 00
50 00
50 00

Total monthly cost of mechanics ••.•.. ... •••...•••......•..

145 00

Contingencies.

.Cordage, anchors, and ship-chandlery generally ... ..• •••......•....
}""uel for smith's shop ............. --- .............. - .... - ..... .
Lumber for repairs of dredge-boat, tug, and scow ................. .
Clerk hire, office rent, fi.wl for office, stationery, &c .............• ..
Unforeseen expenses ..•••...• --. -.-- ---. --- .. -.- -... - -.•. -- ....

100 0()
5 00

Total monthly cost of drecTging. ---------- ...... ---- .•.•• .

3,200 00

30 00
325 00
343 00

Assuming the capacity of the dredge to be 1,000 cubjc yards per day, and estimating 15 working days to the month, we shall have 15, 000 cubi:c yards monthly,
·at a cost of$~, 200, or 21 33-1 00 cents per yard-say 2~ cents. ·
Total number of cubic yards to be excavated, (maldng proper allowance for
sloughing of sides and probable silt brought in by fhJOd tide,) 672,000, at 22
cents per yard ... _•............ -- ... __ . __ ...... __ .. ......... ___ ...... __ 147,840 00
Total co~t- .••. _• • • • . . • . • . . . . • . . . . . . . . . • . . . . • . . . • • . • . . .. . . . • . . . . .. 193, 40 00

By reference to the above estimate, it will be perceived, that to :emove from the proposed channel 672,000 cubic yards, with a machwc
of 15.,000 cubic yards capacity per month, will require 44.8 months,
say fou_r years, to complete the work.
It w1l~ proba~ly be 1ound advisable (if a single dredge mnkes a permanent 1mpre. swn on the bulkhead) to put two dredges with the necessary scow to w?rk Thi \.vould materially lessen tbe cost per yard,
'1nd r duce the t1me of com pl 'tion one-half: The advantages of tbe
incr ase ?f depth_ willt~u;~ bC'. sccur c1 to commerce two y ars earlier,
and the t1me durmg \ h1ch tb worl·, in it. unfinished tate, will be xvosed to th ca u lti of~ torm:·, &c., will be dimini h d by an equal
am unt. \ h n c mpl t d, thP unobstructed How of th bb and Hood
tid , it is supp
·ill r mov any partial deposits made during
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storms; such deposits, occurring before the new channel is opened
entirely through the bank, would have to be removed by the dredges.
All of which is respectfully submitted.
Your obedient servant,
A. H. BOWMAN,
Captain

Gen. J. G.

of Enginec?·s.

To;_,TEN,

Chif!f Engineer.

APPENDIX M M-2.
ENGINEER DEPARTMENT,

TVashington, March 9, 1853.

The question of the improvement of Charleston harbor, South Caro~in a , has been examined by a special board constituted for that purpoi3e.
The officer in charge of the improvement of the harbor of Charleston,
South Carolina, as provided for by the act of August 30, 1852, (p. 56,
Statutes at Large, 18€} 1-'52,) has given the report of the above-mentioned board careful study, and is clearly of the opinion that their design
.
offers more hope of success than any other.
The board of river and harbor improvement also apptove of the project for improving the harbor, and I have the honor to recommend it for
your sanction.
The plan proposed is, to dredge through a bar of sand which separates the waters of the harbor proper fi·om those of the ocean; the point
selected is the extreme northwestern end of the bar, and jg comparatively sheltered by neighboring land and shoals; the cut to be made of
a width of about 700 feet, and to have a depth at low water of 14 feet.
A dredge of suitable pow er, to be procured with its appurtenances
by contract, and to be worked, under the immediate direction of the
officer in charge, by day's work.
The exposed nature of the position, which i3 open to the ocean, (and
with a powerful current running,) forbids any expectation of the work
being undert<lken by contractors at a reasonable price.
As the existing appropriation is not sufficient for the execution of this
improvement, either by contract or by day's work, and as the cost of
the dredge, and other vessels and apparatus, will require the expendi- ·
turc of nearly the whole of it, I propose, with your npprobation, to instruct the officer itJ charge of the work, Captain A. H. Bowman, corps
of ~ngineers, to enter into contract at once tor providing the ' requisite
vessels, boats, and machinery, looking to the means for the completion·
of the work being obtained hereafter.
H erewith are transmitted the following papers, viz:
He port of the commission, printed.
Report of Captain Bowman, with a letter.
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Report' of river and harbor improvements.
Two traced maps.
I have the honor to be, very respectfully, your obedient servant,
,
JOS. G. TOTTEN,
Bt. Brig. General and Colonel Engineers.
Hon. JEF:F'ERSON DAvrs,
Secretary o/ War.
Approved:

JEFFN. DAVIS,
SecTetary of War.
WAR DEPARTMENT,

MaTch 29, 1853.

The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX N N.
Report qf the commission appointed to examine Samnnah rirer and harbor.

SIR : The commission organized under the War Department, on.
the application of the chamber of commerce, and commissioners of
pilotage of Savannah, Georgia, for the purpose of examining the 8avanhah rjver, and n~porting a pr~ject for the improvement, contemplated
by an appropriatjon approved August 30, 1852, and composed of the
followjng members, viz: Prof. A. D. Bache, superintendent of th.e
United States coast survey ; Captuin A. H. Bowman, corps of engJneers; and First Lteutenant J. F. Gilmer, corps of engineers, have, after
a careful study of the charts previously prepared, and the soundings
recently made by Lieutenant Gilmer, together with accompanying reports and personal examinations of the river, devised a project "fo:r
the removal of obstructions in the Savannah river at a place called
the \V reeks, and the improvement of the nav:gation of said river," and
they have the honor to submit the following report:
1. The Savannah river has its sources in the northeastern part of
the State of Georgia and the northwestern countif's of South Carolina,
near the southern boundary of North Carolina, and in latitude 35°,
~bout, and in longitude 6° to 6° 30' west of Washington city. The river
1s formed by the junction of Tugalo and Keowee rivers, having their
ource jn a mountainous region of prjm]tive formation, and its general
course is southward, inclining from 35° to 3 ° to the east, but the
c~ann.el i a very winding one, and at some points the river flow in a
d1r ct10n north of east, or north of west. 1'he l ngth of its channel
from ource to mouth is not l .. s tban 450 miles, wl1ereas the <lirect disi~ only about 25 mil"~ . Th e mouth ot the avannah i in lati20, about, and in l ngitucle 4° and a few minutes west of \V ashi~gton city
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:Many small tributaries empty into the Savannah at points not far
below the junction of the Tngalo and Keowee, having their sources
in a semi-mountainous country; but the first tributary of magnitude is
the Broad river, which rises in Hall and Habersham counties, Georgia,
and after flowing through a tolerably fertile region of country f()r a distance of about 90 to 100 miles, unites with the Savannah some 50 to
55 miles below the junction of the two head branches. Between the
mouth of the Broad and the city of Augusta there are several tributaries, the principal of which are the Little river and Stephen's creek,
flowing from the interior of South Carolina, and the Little river from the
interior of Georgia. Below the city of Augusta, the water-courses of
largest size which flow in are Butler's creek, Spirit creek, McBean's
creek, Upper Three runs, Lower Three runs, Brier creek, and Black
cre€k.
The Savannah and its tributaries drain an extent of country equal
to about 8,200 square miles, and all the branches which flow in aboYe
the city of Augusta have their rise in mountainous or hilly sccticns of
country, and have considerable velocity of current, with rapids and falls
at different points ; in some degree, such is also the character of the
main river towards its source. Passing to the south of Augusta, the
features of the bordering country change, becoming comparatively level
and flat, and the currents in the river, as a consequence, are less rapid.
In this lower portion of the river· the channel is more crooked; the distance from Augusta to Savannah, by water, being about 230 miles,
whereas the direct distance is about 115 miles.
The currents in the upper part of the Savannah river and its tributaries being more rapid than they are when the river approaches the
ocean, considerable quantities of earth are washed from the bottom and
banks as it passes through the hilly country, and carried in suspension
to the more sluggish portions, forming bars and shoals. Some of th~
obstructions, even so far down as the city of Savannah, are probably
formed in this vvay, and these bars are generally composed of a silicious
gravel and sand, with a small proportion of alumina and lighter earths.
The products of the country bordering on the river above Augusta
are principally corn, wheat, rye, potatoes, cotton, timber, hogs, sheep,
oxen, mules, and horses; the main productions of the middle and
southern sections are corn, potatoes, cotton, rice, and timber.
The river above the city of Savannah is subject to freshets, which
often overflow its banks, doing much injury to the bordering plantations of corn, cotton, and rice. The losses from overflow, however,
are confined to locahties above the city, the plantations below being
but little exposed to injury from like causes.
The Savannah river, near the mouth, becomes a tidal stream, and
the fl?od tides, in ordinary stnges of the river, ascend to a point about
45 m1les from the ocean, or 28 miles above the city of Savannah
T?e downward current in the tidal portion of the river has the greatest mfiuence upon the bed of the stream at all times, and more especially when freshets occur; its duration and velocity being considerably greater than the flood. This difference diminishes as we approach
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the ocean; but opposite the city of Savannah, in ordinary stages of the
river, the duration of the flood is to the duration of the ebb about as 5
is to 7. When freshets occur this difference becomes greater. The
greatest velocities of the flood and ebb currents at the same place bear
about the proportion of 1.3 to 1.5. The ebb and flow of the tides in
the lower part of the river are also affected by the winds. When the
winds continue to blow for some time from the east and northeast the
tides rise considerably above the mean height, and the ebb does not
descend to the level of mean low water. With prevailing north and
northwest winds the effects are the reverse.
II. The city of Savannah is the principal seaport town in the State
of Georgia, and much the largest portion of the commerce of the State
is concentrated at this city. It is built upon the first high bluff or
plateau met with in ascending the river, and at a distance of about 1
miles fi·om the sea; the banks below, being rice lands or salt marsh
furnish no good site nearer the ocean for a commercial town.
The population of the city of Savannah at this time is about 20,500.
The following statement w1ll show the population as early as 1810,
and for successive p eriods up to 1848:
Popula tion
Population
Populat ion
Population
Population

in
in
in
in
in

1810 ............................... . 5,195
1820 ............................... . 7,523
1830 ............................... . 7,773
1840 ..... .. ........................ . 11,214
1848 ............................... . 13,573

Showing an increase in 38 years of 8,378, equal to 161 per cent.
The increase during the four years since 1848 has been about 6,927
equal to 133 per cent. if compared with the census of 1810, or to 51
p er cent. if compared with the population in 1848.
The commerce of the city h as become one of considerable magnitude, and its growth for the last few years has been more rapid than
previously. The developments that are now making of the resources
of Georgia, together with the increased facilities for transporting t~e
products of the interior to this one seaport, must insure a more rap1d
increase of business for the future than has occurred during any period
of tha past. So far as the trade of Savannah is connected immediately
:Vith foreiQTI countries, it consists almost exclusively of exports, the
Imports from abroad being small in comparison. In addition to the
fo:e]CYn commerce, the city has a very large coastwise trade connected
with northern home port , and in this part of her trade the import
~robably exceed the exports, and the amount of exports sent coast wise
hr many ye~rs has generally been greater than the foreign exports.
The pl1nc1pal exports arc cotton, rice, and lumber; a large part of
Pncl_l (one-half or more) ]s ·~ipped annually to home ports. The folhow the amount of the e products exlowm CY tab.ular . tat ment
port ·d t1 unnCY the y ars endmCY 1 ~ t of September, 1841 and 1 42; and
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for the two years ending 1st of September, 1851 and 1852, ten years
later, viz:

Shipped from Savannah, 1841 .. .
Shipped. from Savannah, 1842 .. .

Cotton, bales.

Rice, casks.

147,280
222,254

23,587
22,065

Lumber, feet.

14,295,200
8,390,400

1- - - - -1- - - - - - - - - - For two years, 1841-'42 ..... .

369,534

45,652

22,685,600

Shipped from Savannah, 1S5l. _.
Shipped from S_avannah, 18_5 2 ...

317,434
353,068

35,606
39,929

17,764,300
25,508,500

- - · - - -1- - · - - - - - - - For two years, 1851-'52 ..... .

670,502

75,535

43,272,800

By an inspection of the foregoing table, and comparing the exports
of cotton, rice, and lumber, for the two years 1841 and 1842 with the
same for the two years just passed, it will be seen that the cotton has
increased in this pe6od of 10 years 81:! per cent., the rice 65~ per
cent., and the lumber 90tr per cent. It will be seen, also, that the increase of the lumber trade fbr the year 1852 has been unusually great;
and the demand for this material is such now as to i:asure a continued
increase of exports.
These principal articles of export are brought to the city of Savannah by the river, on the various railroads of the State, along the coast,
and in wagons from the interior counties. The railroads which converge to the city, with the great extensions that are now being made,
and others in contemplation, wm soon connect her with a large part of
the best cotton-growing region of the south, and increase very largely
the shipments from the port.
The railroads which transport cotton and other products intended
for the Savannah market are the following, viz:
Miles

1. The Central railroad of Georgia, connecting :Macon and

Savannah-length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192·
2. Waynesboro' and Augusta road, connecting Augusta with
the Central road and Savannah ............. _. . . . . . .. . .
53
3. The Milledgeville and Eatonton road, connecting these towns
39
with the Central road and t:;avannah.. . . . . . . . . . . . . . . . . .
4. The Southwestern road of Georgia, connecting the southwestern counties of the State with the Central road and
Savannah ................. ___ ... _. _.. __ . _. . . . . . . .
50
f>. The Columbus and Fort Valley roads, connecting the city of
Columbus and tbe rich valleys of the Chattahoochee and
Flint rivers with Savannah, via Macon and the Central
road ..... _....... __ . __ .... _ . __ . _. . . . . . . . . . . . . . . . .
71
6. The :Macon and Western railroad, connecting Atlanta and
the middle counties with the Central road and Savannah. 101
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7. The \Vestern. and Atlantic railroad, connecting Chattanooga,
and a considerable portion of Alabama, Tennessee, and
northern Georgia, with Savannah, via l\'Iacon or Augusta. 140
8. The Georgia railroad, connecting Atlanta and the middle
counties of Georgia with Savannah, via Augusta, Waynesboro' and the Central railroad, or via the Savannah river. . 171
9. The Athens branch of the Georgia road......... . . . . . . . .
40
10. The Washington branch of the Georgia road... . . . . . . . . . .
17
11. The Atlanta and La Grange road . . . . . . . . . . . . . . . . . . . . . .
80
12. The Rome branch of the Western and Atlantic road. . . . . .
17
13. The East Tennessee railroad, connecting eastern Tennessee
with Savannah •.••.
82
L

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Total length ....•....••...................... 1, 053
With the exceptions of Nos. 2, 5, 10, 11 and 13, the railroads enumerated above have been completed and are now in operation. The
five under construction will be finished in a few months. The completion of No. 5 will cause an immediate increase in the receipts of
cotton at Savannah to th(j extent of 90,000 or 100,000 bales . . The
completion of Nos. 2, 10, 11 and 13, will also give an increase of
business, but perhaps less in amount.
In addition to the roads already mentioned, companies have been
formed for the construction of a road to connect Savannah directly with
the southwestern part of the State, to be afterwards extended to some
point on the Gulf of Mexico, and for the extension of the Southwestern
road. These roads, when completed, must add much to the business
of the city, incr easing largely her imports and exports.
The following are the total receipts of cotton by the railroads, the
river, and from other sources, for the past nine years :

Received in Savannah in-

Railroad.

Bales.

1842 ·----------------------------·--·
1843 . -.-- ·----- -------.----.
·--------·
1844 -----------------------·
77,437
1845 --------------·--------·
] 14,641
1846 . -------- ........... .. -- ... - ....
96,539
1847
87,524
1848 ----- .. --- .. - . ... - .. ......... 16 ,718
1849 - ---·
--------·------ 203,725
1 50 -- .... - ------ .... -- ....... - .. - .. - 176,031
1 51 ----·-----------·-·----- 150, 66
1 52 ......................................... 231,210

-----·-----------------------

River and from
other sources.
Bales.

------·-----------227,579
74,435
139,497
157,972
238 ,188
136,300
136,263
200,700
121,858

Total.

Bales.

299,173
243,32 4
305,01 6
1 9,076
236,029
245,49 6
406,90 6
340,025
312,29 4
351,566
353,06 8
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The value. of the entire exports from Savannah to foreign and home
markets is given in the following statement for the years 1849, 1850,
1851, and for the first nine months of 1852. The value of the exports
abroad were obtained from the records of the custom-house, and the
values of the coastwise trade were calculated from the best data that
could be found in the prices current and other records of the business
of the city:
Val'lte

of exports, foreign

and coastwise, jor the years 1849, 1850, 1851,
and nine months of 1852.

1849._;_ Exports to foreign ports .. __ ................... $7,163,294
Exports to home ports ......................... 6,793,088
Total for the year. ......•......... __ .... 13,956,382
1850.-Exports to foreign ports ... _...•............... 8,726,763
Exports to home ports._ .. _ .................... 9,774,889
Total for the year. .... ·-~ ... _..........•. 18,501,652
1851.-Exports to foreign ports ..........•.·.•......... 6,211,671
Exports to home ports .........•............... 9,531,633
Total for the year ...... _................ 1~~
1852.-Exports to foreign ports ......... _......... ~. 5,003,811
Exports to home ports ........... _. . • . . . . . . . . . . 7 ,005, 770
M

.,

Total for nine .months .•.................. 12,009,581
The imports from abroad are small compared with foreign exports,
and consist principally of railroad and other iron, salt, coal, hardware,
sugar, coffee, and cigars.
For the years 1849, J 850, 1851, and nine months of 1852, the value
of the imports from abroad was as follows:
Foreign imports in 1849 .......• _ •..... _.............• _$587,722.
Do ........ 1850 .. _. _... _......•.... _. _..• ____ • 555,095.
Do ... - .... 1851 ......... _. _...•.•••••......... 605,353
Do ....•... 1852, (nine months)·----~-·---------- 357,689
The Savannah river furnishes the only outlet for this extensive and
valuable trade ; any defect, therefore, in its channel must affect most
i~j~riously the interests and fut~re prosperity of both the city and the
\
enttre State.
A large l?art of the products destined to foreign Forts is shippe~ in
vessels havmg a draught, when freighted, of 16 to 17~ feet. Owmg
to the obstructions at Garden bank and the Wrecks, vessels drawing
more than 14 to ~4-2- feet cannot, in the ordinary stages of th~ river, go
to s~a from the city wharves. After receiving a part of their cargo~ts,
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therefore, they have to drop down to Venus point, an anchorage about
7~ mile~ bel?w, an~ receive the remainder from lighters. Freighting
vessels m th1s way mvolves both delay and expense, which would be
avoided if the obstructions near the city were so far removed as to
give a few feet increase in the depth of channel.
The large coastwise trade of the city is carried in smaller vessels,
of 200 to 600 tons, drawing 10 to 13 feet when loaded.
By a careful examination of the tonnage and draught of the vessels
which entered and cleared from the port duriug the nine months terminating December 1, 1852, it was found that the average draught for a
vessel of 200 tons was 10 feet, and for one of 600 tons it was 13 feet.
Vessels of the class now engaged in the coasting trade can, therefore,
receive their -entire cargoes at the-city, and pass out of the river at ordinary high tide. With the growth of the city business, however, the
amount of freight coastwise must be vastly increased, when it will
probably be advantageous to employ a larger class of vessels. This
will depend upon future developments as to the wants of the Savannah
trade.
It has been stated that the average draught for 600 tons is 13 feet.
This is true for the vessels that entered tbe Savannah river for the
period of nine months examined; but it cannot be taken as an average
for all vessels of 600 tons, for there are some of this tonnage that draw
as much as -20 feet.
The varieties in model are so great that it is doubtful whether any
positive relation can be established betw€en the tonnage and draught.
(For diagram and table relating to tonnage and draught of vessels that
entered the Savannah for the nine months preceding December, 1852,
see Appendix No. 1.)
The vessels engaged in the Havana trade are about the same class
as those in the coastwise. Their outward freights are usually lumber,
co a], rice, and cotton; returning, they bring cargoes of sugar, coffee,
cigars, fruit, &c.
Vessels drawing 17 ~ feet can pass out of the river from the anchor~ge
a~ Venus point in the ordinary stages of the tide; during the spnng
tides the river below will float vessels having a little greater dra1:1ght.
The following statement exhibits the amount of tonnage of Amencan
and foreign vessels entered and cleared at the Savannah custom-house
for foreign and home ports during the years 1849, 185 0, 1851, and the
first three quarters of 1852, viz :
Home ports.
Foreign ports.
Total.
Tonnage for 1 49 .. _..... 213,791. _____ .. 150,497. ___ . _.. 864,2 8
"1 50 ........ 196, 99 ........ 120,110 ________ 317,009
" 1 51. ....... 269,229 ........ 106,699 ........ 375, 28
Three quarters of 1 52 .... 190,639. _. ____ . 96,857. ______ .2 7,396
·

"
"

By ad ing prop01ti nally for the tonnage of the last quarter of 1 52,
to the !onn.age f the fir. t thr e quarters as given in the above statem~nt, 1t ~ tll n:ak th amount for the year 383,194 tons; but a the
shtpments <.lurmg th la t .q art r of ach year are always mor than
an av rag compared wtth the preceding ones, the probable tonnage
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of the year 1852 will not be less than 400,000. (For number of vessels
entered and cleared, see Appendix, No. 2.*)
The amount expended annually for lighterage from the city wharves
to Venus point has not been ascertained with accuracy; but when
the elements of expenditure are considered, viz. shipment, transshipment, delay and inconvenience, the amount must be such as to impose
a considerable tax on the business of the city. The charges made by
the owners of lighters at this time are as follows : Cotton, 15 cents per
bale; iron, $1 per ton; salt, 5 c~nts per bag.
III. The great results which have been obtained by engineers in their
efforts to improve the channels of rivers in other countries, and even
in our own, fully demonstrate that such improvements are practicable,
and that in most cases, where the works of improvement were skilfully
planned, the question of success became simply a question of money.
One of the most striking instances of river improvement is that of the
river Clyde, Scotland, from Port Glasgow, near the mouth of the river,
to the city of Glasgow, 1St miles above.
In J 755 vessels of no greater draught than 3 feet 6 inches could
pass up to the city, but in 1845 the river had been so vastly improved
by dredging, straightening the channel, changing the form of the cross
section, and removing all obstructions which tended to retard and
lessen the flow of the tides, that the Clyde could float vessels drawing
18 feet water; and this result was obtained, says William Bald, the
engineer in charge, notwithstanding many errors of engineers. It is
believed a greater depth has been obtained since 1845. As the Clyde
is a tidal stream, the leading principle observ·ed, in all the operations
undertaken for its improvement, was to facilitate the flow of the flood
tides by giving uniformity of depth and width, and straightening the
channel as far as practicable. And experience has now convinced the
ablest engineers who have had charge of the improvements made in
many other rivera of England and Scotland; that this principle must
never be overlooked. By encouraging the flow of a large volume of
the flood to the upper parts of a river, the velocity and power of the
ebb currents are greatly increased, tending to scour out more effectually the bottom and give greater depth of channel.
One of the engineers of most experience in England or Scotland
(William Cubitt, civil engineer for 40 years) states the chief obstructions to the propagation of the tide to be " crookedness of channel, unevenness of depth, and varieties of composition of bottom and sides,"
and that they retard the flow " by causing eddies, sand and mud banks,
and deposits, with a continual tendency to increase the evils."
. "Such obstructions can be removed by graining, wharfing, embankmg, dredging, sco:uring, &c. The scouring power and depths of rivers,
as far as neap tides ascend, are due chietly to the tides, above that
point principally to freshes."
Experience has shown that, as a general principle, the tidal flow
should not be obstructed, but in particular cases a small amount may
be excluded with advantage, when it is desired to straighten the chan• This table includes the tonnage of the vessels only that entered 'and cleared at the Savan•
nah custom-house. There are many additional vessels enrrarred along the coast, that trade
under what is called coasting license.
o o
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nel, and give it a better direction. Such operations have even quickened the tide, as in the Tay, Scotland. The tide reaches the town of
Perth, on the Tay, 30~ miles up the river, about 66 minutes sooner since
the improvements were made than it did before. It does not rise higher,
but the channel has been deepened, and the propagation of the tidal wave
from Newberg, seven or eight miles below, is now at the rate of 5.13
mnes· per hour, whereas it was only at the rate ot 3.42 miles per hour
previous to the improvements.
~
The propagation of the tidal wave is influenced much also by the
mean depths of the channel, the greater velocities being due to the
greater depths. Observations were made in England for ten years by
John Scott Russell, civil engineer, on artificial and natural channels, to
determine the progress of the tidal wave, and the results obtained were
as follows:
For a depth of ten feet the progress of the tidal wave was 12 miles
per hour ; for 20 feet, 16 miles ; for 30 feet, 20 miles ; for 50 feet, 26
miles; for 70 feet, 32 miles; for 100 feet, 34 miles per hour.
From these observations and others, it has been discovered that the
progress of the tidal wave is nearly as the square roots of the depths.
Previous to the commencement of the work of improvement in the
Clyde, the rise of the ' tide just below the city of Glasgow was only one
foot nine inches ; but in 1846, after a greatly-increased depth had be.en
obtained by dredging and by skilfully-constructed works, the mean nse
of the neap tides was six feet three inches, and of spring tides eight feet
four inches. This great increase in the rise of the tides demonstrates
in a forcible manner how much greater is the volume of flood that ascends to Glasgow now than formerly. The mean duration of the flood
current at the city, in 1845, was five hours fourteen minutes; of the
ebb, seven hours sixteen minutes; and the mean velocity of the flood
was 771 yards per hour, and of the ebb, 1,676 yards. These are the
results of observations made at that date; the greater depth of channel
obtained sin~e has no doubt increased the rise and duration of flood
tide, and as a consequence added to the velocity and scouring power
of the ebb current. (For a comparison of tides and currents in the
Clyde and Savannah rivers, see appendix Nos. 3 and 4.)
The improvements of the river Tay were commenced in 1834, when
only nine feet six inches could be carried to the city of Perth at high
s:pring tide.s ; in 1845 vessels drawing fifteen feet could a.Bcend to the
c.1ty, show~ng .an increased depth of five feet six inches. The operatwn~ on th1s nver have been prosecuted since, giving a still greater
depth of chan~el. !hese results were obtained by dredging the shoals
and bars, stra1ght~nmg the channel, and removing all obstructions along
the bank· The 1mprov ments were succeeded immediately by <mincr a c of commerce.
In 1 15 the total revenue of the port of Perth was £4,096 .
.In 1 _44, ten years after ro.mmencing the improvements, it was
£2. ,9 : ; and t~e tonnn(Y had mcrca ed to 272,239 tons.
T b mcrca c m th cnr:tm rce of the city of Glasgow, induced by the
greater d pth of channel m the Clyde, has been even more wonderful
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than that of Perth, as is shown by the following statement of the port
dues and custom-house duties collected at different periods, viz:
From 1755 to 1770, the Clyde river dues were............
£174
In 1835 ............ do ............ do................ 31,900
In 1836 ............ do ............ do .............. _. 35,000
In 1837 ..........•. do •••......... do................ 39,000
In 1841 .........••. do ..........•• do................ 50,292
In 1812 the custom-house duties were....................
3,124
In 1824 ........ do .......... do...................... 29,926
In 1836 .•••.... do ...•.•.... do. . . . . . . . . . . . . . . . . . . . . . 314,7 01
In 1837 ........ do ....•..... do...................... 389,702
In 1844 the total number of arrivals at the city of Glasgow was
13,919 vessels of all classes, having a tonnage of 1,101,949 tons. There
belonged to the port 60 steam-vessels; and the sailings and arrivals of
traders amounted to 940-not one of which could get nearer than 12
miles of the city prior to the improvements.
The population in 1846 was 330,000, the city debt £320,006, and
the gross income for the year £46,865. The total receipts of river and
harbor dues amounted to £800,000, a large part of which has been
expended from year to year on the improvement of the Clyde.
IV. The bar at the entrance of the Savannah is one of the best along
the southern coast of the United States, and has a depth 1~ feet 6 inches
at mean low water; and as the mean rise of the tide is about 8 feet,
the depth at high water becomes 27 feet 6 inches. At all stages of the
tides, vessels drawing 18 and 19 feet can enter and pass inside of. Tybee island to a good anchorage, where they are beyond the influence
of the swells of the ocean. This is an important fact connected with
the entrance ; for vessels arriving at the bar, even at the hour of low
tide, can enter without delay, thus freeing them from the danger of
standing off' and on the coast, in stormy weather, waiting for high water.
The outer obstruction, or sea-bar, requires no improvement; and the
first obstruction ill the channel of the Savannah is two and a half miles
above Tybee point. By the removal of this obstruction, vessels drawing 20 to 22 feet could ascend the river to Venus point, six and a
half miles furtber up. The river would then become a good harbor of
refuge for vessels of war, as well as merchantmen. The entrance to
the river is between Tybee island on the south, and Hilton H eacl island
on tbe north, distant from each other about five miles and a quarter;
but the channel of deep water passes near the northern point of Tybee.
Going inside this point and ascending the river, it divides into two channels, the main or north channel and the south channel, separated by a
succession of islands, the principal of which are Cockspur, Long, York,
and Elba islands. At tbe upper end of the last-named island, about
four miles below the city of Savannah, the north and south channels
unite; from this point there is but one channel, until we ascend to the
foot of Fig and Hutchinson's islands, where another division occurs;
the branch on the north is known as Back river, the one between the
is.lands as .Fig Island channel, and the one to the south as the Pront
nver. The islands and channels above mentioned will be seen by an
inspection of the accompanying maps. The banks of the river and the

478

S. Doc. l.

islands are low, being either salt marsh or rice lands, until we ascend
the Front river to the high bank or plateau on which stands the city.
Passing above, the banks become l9w again, until we ascend to King's
]sland, where the southern bank is elevated a few feet above the level
of the rice fields on King's and Hutchinson's islands. The banks of
the Back tiver are cultivated in rice for several miles above the city,
and these rice fields can be flooded from the river at high tides. Passing above the head of Hutchinson's island, the river has three channels,
known as Front, Middle, and Back rivers, and the islands making these
divisions are Argyle, Onslow, and Isla islands. The Middle and Back
channels are united at the head of Argyle island, and, following the
common channel around the head of Isla island, we enter the channel
of the Front river through Mackay's cut. This cut is dry at low tide,
so that the great volume of fresh water descending the river flows
through the Front channel to the foot of Isla island, where it divides;
the greater volume passing down the Middle river, which unites with
the Front again at the foot of Onslow island. The current of the Middle river, at the point of entrance to the Front, flows in a direction
nearly at rigbt angles to the current of the latter, and has the grea~est
influence in giving direction to thP- combined currents below, causmg
the bank towards the main to wash away, and a sand bar to form alo1~g
the shore of Argyle island. The effects of these will be discussed m
after parts of this report.
.
Taking the direction of the greatest current, which i.s also the h~e of
the best water generally, and again along the centre lme of the nver,
the following were found to be the distances of different places above
Tybee point. It will be seen that they are greater in the direction of
the current than along the centre of the river.
Distance from Tybee point in miles.

In direction of the greatest current : To Knoll 2~ miles, to off Fort
Pu1aski 3, to Mud flats 12.8, to Four-mile point 17 .6, to Wrecks 21.2,
to Exchange 24.1, to King's island and cross tides 31.03, to J. Potter's
35.3, to Judge Berrien's 40.8.
Along centre of the river: To Knoll 2~ miles, to off Fort Pulaski 3,
to Mud flats 9.5, to Four-mi1e point 12.6, to Wrecks 14.94, to Exchange
16.97, to King's island and cross tides21.05, to J. Potter's 24.5,to
Judge Berrien's 29.07.
The abov distances were taken along the north channel from Cockspur to Four-mile point, and alona0 the Front river from the Wr cks to
Judge Berrien's.
.1' leasnring the c ntr lines of the Front and Back rivers from the
point \.vherc the '"?rrent. parate, aLove Kina's i land, to Fort Jackson, b low_ ut ·hm..on' i land, the distance by the Front riv r i~
7 .556th ~ rmle~.' and by th Ba ·k river 7.642ths miles, the former hcinCY
.O . . Gth.. of a mile th hort r. ..feasuring the two rivers in the dir ction
ofth ~r at ·-· ~current; th ~1fl r nc ]n lengths becomes gr ater-the
Bacl· nv r h mg 7.95· th mile , the Front 7. 24ths miles; differ nee,
13lth of a mile.
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The distances from the centre of the cross tides, at the head of
Hutchinson's island, to Fort Jackson, areBy the centre of Front river... . . . . . . . . . . . . . . . . . . . 7. 727ths miles.
By the centre of Back river... . . . . . . . . . . • . . . . . . . . . 6.829ths
Difference ..•...... ~......................

.898ths

By the line of deepest water, Front river ............ i·.972ths miles.
By the line of deepest water, Back river ....•....... 7 .056ths
Difference ..........
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The mean rise of the tide in the Savannah river opposite Fort Pulaski is 7.956 feet, at the city 6.354, and at the cross tides 5. 77. (For
the observed and computed rise at other points, see Appendix No. 7.)
The duration of the flood at Fort Pulaski
at city 5h. 20m. 44s.
is .......... _... _ .......... _ .5h. 43m.,
The duration of the ebb ........... 6h. 44m. lOs. do. 7h. 10m.
V. By comparing the tides in the Savannah river \vith the tides in
the river Clyde, it is found that the duration of the flood at Glasgow,
which is 18~ miles above Port Glasgow, is 5h. 14m.; and at the vVrecks,
the same distance up the Savannah, the duration of flood is 5h. 26m.,
showing twelve minutes in favor of the latter. The duration of the ebb
at Glasgow is 7h. 16m., and at the Wrecks it is not more than 7h. 6m.,
giving ten minutes in favor of the rapidity of fall in the Savannah over
that of the Clyde.
Comparing the currents in the two rivers, it is found also that the
mean velocity of the flood, six miles below the city of Savannah, is 0.8
mile per hour. and the same distance below Glasgow only 0.4 mile.
The mean velocity of the ebb at the same distance is one mile per
hour in the Savannah river., and 0.9 mile in the Clyde.
The duration of the rise and fall of the tides, and the velocities of the
tidal currents, are therefore, other things equal, more favorable .in the
Savannah than in the Clyde for scouring out the bottom of the channel
and keeping it open when dredged. (For comparison of tides, see Appendix Nos. 3 aud 4.)
By comparing a series of seventy-nine soundings by Lieut. Smith in
1~49, in Front and Back rivers, and the Savannah below the junction,
with one hundred and fifty-two sounJ.ings on the same lines, by the
eoast survey in 1852, .it appears that the plane of reference of the last
survey is .5 of a foot lower than that of the first. The comparison of
the mean depths in Front and Back rivers, on the section referred to in
Lieut. Smith's report at the period of his survey, and in 1852, confirms this deduction, the difference being .6 of a fi.>ot in the same direction. For purposes of comparison, it will be proper, therefore, to add
half a foot to the coast sun·ey soundinas, or to dPduct the same from
thos~ of Lie1_1t. Smith's map. This depends no doubt upon the rise of
t~e nver as mfluenced by fi·eshets, and shows the importan?e of referrm~. the zero of_ tide-gauges to permanent beach-marks, m order to
facilitate compansons in future.
According to Lieut. Smith's survey, 1849, and the coast survey,
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1852, the mean depths, the mean of deepest water, and the mean
widths of Front and Back rivers, were as follows, viz:
Front
river.

By whom surveyed,
and date.

Back
river.

By whom surveyed,
and date.

---------- --- ------ --- -----Mean depth, feet ..••••.•.••..
Mean depth, feet .........•••.
Mean of best water, feet ..•• _:
Mean of best water, feet .•.••.
Mean widths .•••••..•• _•.•...
Mean widths ..•••••••.•.•.••.

7.1
7.4
11.9
11.5
1,017
983

Lieut. Smith,
Coast Survey,
Lieut. Smith,
Coast Survey,
Lieut. Smith,
Coast Survey,

1849
1852
1849
1852
1849
1852

11.5
11.1
22.9
21.9
1,678
1,500

Lieut. Smith, 1849
Coast Survey, 1852
Lieut. Smith, 1849
Coast Survey, 1852
Lieut. Smith, 1849
Coast Survey, 1852

By this comparison it is seen:
1. That the mean depth of water in the Front river has increased
.3 of a foot between 1849 and 1852, and a small decrease of .4 of a
foot in Back river.
2. The mean depth of the Back river is still greater than that of the
Frbnt. The difference in 1849 was 4.4 feet, and is now 3.7 feet.
The mean depth of the cross tides in 1849 was 12.3 feet, and in
1852, 12.5 feet. (For details of the comparison, see Appendix Nos. 5
and 6.)
The mean depth of Front river being only 7.4 feet, while that of the
Back river is 1 1 .1 feet, tbe propagation of the tidal wave of high water
is more rapid up the Back than up the Front river, in the proportion of
112 to 100, anJ the tidal wave of low water in the ratio of 123 to 100.
The cross section of Front river at section 1.2 (see map) is equal to
5,850 feet, and of Fig Island channel at 3.4 is ~,2 8 0 feet; the mean
velocity of currents at (1.2) is 0.8 mile per hour, and at (3.4) 0.6 mile
per hour. Hence the quantities of discharged water are as (5,850 by
8.10) to (2,280 by 6.10) or as 1 to 0.29. The mean velocity may be
taken as two-thirds the maximum.
In the Front river a maximum velocity of 1.5 miles per hour nearly
corresponds to a depth of 12 feet at low water. If one-half of the
water from north side of Fig island be turned to the Front river, the
velocity at section (1.2) will become 1.20 miles per hour; if two-thirds,
it will be 1.26; and if the whole, it will give 1.39 miles per hour.
VI. By an examination of extracts taken from the mmutes of the
?ommi ioners of pilotage of the city of Savannah, it was found that
m 1 16 the depth of wat r over the W reeks at low tide was reported to
be 6~ feet; and this least depth was stated to be " on the middle bar,
about 7 yards long." Th commissioner of pilotage expressed the
opmwn that, as long as the Fig Island channel remained op n, bars
w uld continue to f rm at the same place, and that it ougbt to be
clo ed. Effort wer made to clo e it by sinking wrecks, driving piles,
c., but~ fir the want of m an~ it wa not accompli bed.
In
2 th y xpr ~. d aa· m the opjnion that it ought to be clo ~ed,
and r~pr . nt tb . ·~~ nn l of Fr nt river as in a d plorabl condition.
In 1 . 2.3 th ·ommL~ 1 ner r. c ~m nd d the employment o~ a '' mud
mocl, 'c t the
r ck , tatmg 1t could be so employed w1th much
advantag .
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An appropriation having been made for the improvement of the
Savannah river by Congress in 1828, a dt·edge-boat was worked at the
W reeks, and continued until near the close of 1829. A dam across Fig
Island channel was also partially constructed, under the direction of an
agent of the United States.
In May, 1830, a commission was appointed, under the United States
Treasury Department, to examine the \vork which had heen done by
the agent, and the effects upon the channel. A careful examination
was made by this commis3ion, and much testimony taken as to the
navigation of the river befi}re and after the works were commenced.
Nearly all the witnesses agreed in the statement, that vessels drawing
13 feet 10 inches to 14 feet could go to sea from the city at that date,
( 1830)-onlinary high w:;tter; and at high spring tides there was a
still greater depth. It was further stated that from 1820 to 182:3 the
pilots limited the draught of vessels going over the W reeks to 13 feet.
The records of the commissioners of pilotage report the depth of
water over the \Vrecks in 1830 to be 7 to 7~ feet at low tide, and 13
feet 11 inches at high tide. The same re<'orcls, as has been stated,
gave the depth as 6"2- feet in 1 Sl6, low water.
From all the information obtained as to the depth over the W reeks,
at the different dates above mentioned, it is probable that the channel
was deeper in 1830 than previously, and that the increase of depth
was from six inches to one foot.
This most probably resulted from the use of the dredge-boat, and
the partial construction of works closing the Fig Island channel.
During the years 1835, 1836, and 1837, a deeper channel was
dredged across the Wrecks, under the direction of Lieutenant J. K. F.
·Mansfield, of the engineers; but since the last date the position of the
channel has changed, and it now passes more to the north.
VII. At this time the first obstruction met with in ascending the
avannah river is the "](noll,'' two and a half miles above 'Tybee
light, consisting of oyster-shells, sand, and mud; it has a depth of
water over it of ten feet at ordinary low tide; it is of small extent in
the direction of the channel. (See Appendix No. 8.) Passing aboye
the Knoll, the channel bas a depth of 12 feet and upwards, until the
"Mud flats" are reached, 6.5 miles higher up, over which vessels
drawing more than ten feet cannot pass at ordinary low water. They
are composed of sand and mud, and extend for a distance of threefourths of a mile.
The larger class of vessels visiting the port anchor at Venus point,
~elow the :Mud flats, and discharge a portion of their cargoes · by
llghters.
Ascending the river, the next obstruction met with is "Four· mile
Point bar," composed of sand and mud; the depth of the channel
~ere is also 10 feet Rt low tide. Above Four-mile point the chann,el
IS deep uutil we come to the " T/Vncks," 15 miles above Tybee and 2
miles below the City Exchange. They form the most serious impediments to the navigatiou of the lower river, reducing the chan_nel t<?< a
depth of about 8 feet at mean low tide. The wrecks at this pomt
:vere sunk during the revolution, (1779,) hy direction of the commander
of the English forces, then in possession of Savannah, to block the
Part ii-31
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entrance to the Front river as a protection against the approach of the
French and American fleets. So far as can be ascertained, the vessels
· sunk were the following: "His majesty's ship Rose, the Savannalt
Armed Ship, purchased into the king's service sometime before, and
four tmnsports," which blocked up the channel.
The place selected for sinking these vessels being just at the point
where the Front river widens in connecting itself with the Back river,
as a consequence loses a part of its velocity of current. A bar of
sand and mud was formed by the ebb currents around them; this bar
has increased so much as to fill up the original channel and force the
water of the Front river to seek an outlet more to the north, thus
making the channel crooked and irregular. The sunken wrecks probably caused the flood tide also to silt up the channel below. This
would the more certainly take place during strong northeasterly or
easterly \.vinds, which force the currents over to the southern shore.
Above the W reeks, the next and last obstruction is " Garden Bank"
just below, and opposite the eastern wharves of the city. This bank
is composed principally of a coarse silicious sand deposited by the
ebb, and extends from a point near the foot to the head of Fig island,
where the waters flowing down Front river divide, a part passing
: through Fig Island channel. The :J.rtificial obstructions at the entrance
' to Front river have, no doubt, caused additional deposits to be made
on Garden bank; first, by retarding the flow of the flood into the south
channel, and secondly' by checking the velocity of the ebb, and forcing
a considerably increased volume of water to pass down Fig Island
· channel and the Back river. The amount of flood which passed by
the city and to the upper part of Front river was no doubt mo_re
before the sinking of the wrecks than it has been since; and on Its
return to the ocean this diminished volume has been still further
reduced by the additional quantity forced, as has been said, by t.he
same obstructions, to seek an outlet north of Fig island. The veloc1ty
as well as the volume of the tide ebbing through the sout h chan~el
was thus much diminished, and as a consequence lost much of Its
scouring power.
In this connexion it may be stated that the flow of the tides in Front
river bas been, and is now, much retarded by other artificial mean.~,
viz: rafts of floating timber; two or three vessels anchored abrea~t m
the narrower portions of the chanuel; the floating dry dock; wreck
lodgeJ along the banks; sunken pieces of green timber cut from the
rafts; p1les driven along shore, and in many cases by the wharve~,
both on the side ofthe city and on Hutchjnson's island.
The wh~rves are built of timber, and the usual plan of con. truction
has been to a v~~c; the bulkheads far nough beyond low-water .m.ark
!-<>get the r gut 1te depth for vessels to lay alongside; thus dimm1 hmg, to a con 1 era 1 xt nt, the cross section of the river.
Had they be n built
that the front lines would have fallen between hi h an 1. l w-wat r mark , and then the bank in advance
dred e out t .1ve t~e req i~ite pth, great advantages would have
re. ult d t . the nv r,.m t a l of injuring, as under the existing state f
tlnn":. If the r pn r f ":barf lots, b low the city and 1 wher ,
f building just suggested in all future conwoul a pt th m th
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· struction, marty benefits would accrue to themselves arid the city. This
is a matter of so much importance, that the commission would ask for
it the particular consideration of all citizens of Savannah.
So far as possible, rafts should be kept out of Front river, and
especially should care be taken that none of the ties fall into the channel, when cut loose from the rafts; for, being of green timber, they
often sink to the bottom, causing a permanent injury. The piles driven
along shore, and the wrecks lodged against the banks, should be removed as far as possibl(i), as well as all other obstructions to the flow
of the tides.
It has occurred to the commission that a part of the shipping which
now anchors in the narrow part of Front river, causing a retardation
in the flow of tides, might be removed, as also the dry dock, if a basin
of sufficient depth were excavated at some point above the city-say
at. or near the present entrance to the Ogeechee canal, and extendmg
up to the depot of the Central railroad. It is probable that such a
basin, having depth and capacity to float many of the larger merchantmen engaged in the Savannah trade, will soon become a necessity for
the accommodation of the future increase in the business of the port.
If the locality named were selected, much of the present expense for
drayage on cotton to the lower wharves could be saved; and if the
necessary cotton-presses were built in connexion, bales of cotton could
be transferred immediately from the railroad depot to the Yessels in the
basin.
.
The cost of drayage on cotton brought by the Central road is about
12~ cents per bale; hence the expense for 231,210 bales (the number
brought on the road during the year just past) would be $28,900.
The drayage from the riYer to the depot amounts, probably, to nearly
an equal sum.
The basin would afford greater facilities also for loading ships with
heavy rafted timber than are now found in the river itsel£ Ships and
rafts would be removed entirely from the influence of the rapid ebb
and flood currents, to which they are now exposed, whereby much
delay and inconvenience in receiving cargoes could be avoided.
The shipping and rafts transferred to the basin would free the channel of the river to a considerable extent, and tend to its improvement.
V1II. In the river, the influence of the downward current upon the
banks and bottom is the greater, and the shoals and bars are generally
formed by it. In most cases, therefore, works designed for the improvement of the channel must be planned with a view to control and
give proper direction to the descending current.
The shoals which offer the greatest impediment to the navigation,
show a down-stream action; such Ls the cha1 acter of Garden Bank,
the Wrecks, Four-mile Point bar, and probably the shoals lower
down.
The current map of the Coast Survey shows that the currents over
the W reeks, and other obstructions, are of less velocity than in deeper
portions of the channel; this tends to greater accumulations, and indicates the cause of original formation.
From what has been said of the obstructions in the Savannah river, it
will be seen that 10 feet at low water can be carried over all points
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below the W reeks, where the depth becomes only 8 feet. In devising
a plan, therefore, for its improvement, the commission are of opinion
that the object first to be obtained is uniformity of depth; that is, give
a depth of 10 feet at low water over the Wrecks and Garden Bank,
thus enabling the larger Class of vessels, which now load and unload,
in part, at Venus Point, to come up to the city wharves. This would
seem also to be the order of improvement contemplated by the appropriation law, which is in the :fi)llowing words: "For the removal of
obstructions in the Savannah river, at a place called the Wrecks, and
the improvement of the· navigation of said river, $40,000."
The engineering operations necessary to the improvement at the
Wrecks and Garden Bank, involve nothing of a complicated character;
it is only a question -of time and means. The Front river appears now
to take a permanence of 8 feet at low tide, and this can be increased,
1st, by dredging a deeper channel; and, 2d, by giving water enough
to keep it open.
.
Great facilities are found in the river above the Wrecl~s for forcmg
an additional volume ·of water down Front river, giving it sufficient
velocity and scouring power to preserve the depth attained by dredging. The requisite deflecting works can be so planned and located as
not to infringe upon auy rights secured by the treaty of Beaufort. .
Above the head of Hutchinson's island (see map) the current of Middle river, at entrance to Front river, has such a direction as to throw
the body of the stream 8gainst the opposite bank below, from which it
is deflected1 so as to turn the larger volume of the river through ~he
cross-tides. This current of the Middle river causes also the formatiOn
of a large sand-bank, running down nearly parallel to the oppo~ite
shore, and terminating in the channel of the cross-tides; a deflectn~g
work can ·be placed on this bank extending to the edge of the ~am
channel, which will turn a large amount of water to the south of Kmg's
island, giving as much volume and velocity to Front river as may be
necessary to preserve, with the waters of Fig Island channel, a greater
depth over Garden Bank and the Wrecks than now exists.
IX. For the accomplishm ent of this o~ject of first importance, the
following operations are recommended: Widen and deepen the chan?el at the W reeks, and over Garden Bank, by dredging; straightening
It, at the same time, so far as to give uniformity of curvature : clo ·e
~he upper enu of Fig Island channel, turning the water south of ~he
Island ; con~truct a j ettee starting fi·om foot ot Fig island and extendmg
f~r enough m a nortbea terly direction to deflect a con iderable P.ortwn of the flood from the Back to the Front river; build a deflectmg
work ju ~ t ab vc King' i"land, with a view to throw an increased volume of wa~er fnt? Fr nt riv r: if found necessary, deepen the channel
north f Kmg 1 land, and at the foot of :Marsh i:;land. The flow of
water in the city ·bann 1 ·an be increased al.::o, if found nec e~~ary,
by ma~i~g a cut ro~.- th low r p int of Isla island, and enlaroing
the x_1 tmg .ut cro Draki ,, Point, or by makinCY a cut acr ~s
Hutclun n'. 1 Ian £·om th Dack to tbe Front river ent rinCY
the latter
0
ju l ab
Iar h i + n .
'
('I h
tim t
in the r
1t h w that the approximate co t of
tl ('~ work wou;J b •••••.••••••.• _••••••••••••.... _ '190,927)
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The o~ject of next importance in the improvement of the Savannah
river, is, in the opinion of the commission, to give an increased depth
to the channel over the knoll off Cockspur island, so as to f'nable
vessels of a larger class to come up to 1he anchorage at Venus Point.
For this purpose it is proposed to dredge the channel over the Knoll
2 feet 2 inches, which will give 20 feet ordinary high tide at all points
of the channel below. Vessels of greater draught than have heretofore
entered the port could then reach the anchorage, and as the approach
to Venus Point is well guarded by the guns of Fort Pulaski, the Savannah river would also become a safer harbor of refuge.
Large amounts of lumber-heavy ranging timber as well as sawedare shipped annually from Savannah, and this trade would be much
benefited if vessels of 18 to 20 feet draught could come to Venus
Point. As most of the ranging timber exported is taken from the rafts
in the river, it could be shipped at that point with nearly the same
economy and convenience as in front of the city. The proposed increase of depth in the channel below will offer increased facilities to
other parts of the Savannah trade, as there will be less restriction as to
tonnage and draught of the shipping that can engage in it.
· Amount to be dredged from Knoll is about 51,600 cubic
yards ...... _____ ..... _ ... _........... __ . __ . __ . __ $10,500
Approximate cost of works indicated .......••...... - .. $201,427
By judicious expenditure of the above arnou~1ts, it is the opinion of
the commission that a channel of at least 10 feet in depth at ordinary
low water can be obtained fi·orn the entrance of the river up to the
city wharves, and a depth of 12 feet as high up as the anchorage at
Venus Point. The depth at ordinary high water to the anchorage
would then be 20 feet, and up to the city 16 feet 4 in~hes. At spring
tides, these depths would be increased about 1 foot.
During the progress of the work, continuous and elaborate observations should he made of the effects especially upon the tides, currents
and depths. Permanent bench-marks should be established for the
zero of each tide-gauge, to facilitate future reference.
It is recommended that the existing appropriation be expended1st. In procuring a good dredge-boat and the scows necessary to remove the materials dredged fi·om the channel. For towing the scows
from the machine to the place selected for depositing their loads, a tugboat suitable for the purpose may be hired for the first season.
2. The dredge should be worked first upon the hank formed at the
Wrecks, beginning at its lower edge. This should be continued until a
channel 10 feet deep at low tide, and 100 feet wide, is obtained.
The dredging should be commenced along the edge of Garden Bank,
giving the same depth and width as below. These operations should
be carried on alternate] v.
3. If a suitable dredge-boat can be obtained for $10,000 or $12,000,
the p~esent appropriation ~ill probably furnish rueans to collect the
matenals reqmred for cl?smg the upper end of Fig Island channel.
Such should be the apphcatwn of any available balance. It may be
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even found necessary, in the progress of the work, to close this channel
before giving the full width and depth proposed to the South channel:
in order to get the requisite velocity, and scouring power, to keep
it open. A considerable sum must be applied to this work before all
the dredging below is executed.
If further improvements of the Savannah be undertaken at a future
day, it would probably be most advisable to give the same depth of
channel above Venus Point, that there will be below when the Knoll
has been dredged to the depth previously recommended. To effect
this, the Mud Flats, the Four-mile Point bar; the \Vrecks, and Garden
Bank, must be so far removed as to give an additional depth of 3 to
feet. Unifi)rmity of channel would then be attai ned, and all vessels
drawing 20 ff>et and less could come up to the city. Afterwards the
Knoll could be dredged to a greater depth, admitting vessels drawing
more water to Venus Point, should the business of the place demand it.
It is probable that the depth of water over the shoals above could
be increased three or four feet by dredgin!! alone. If the deeper channels over· the different obstructions were cut so as to straighten the line
of best water, the flow of the tides would he accelerated, aud this
would give more scouring powPr to the returning ebb-sufficient,
perhaps, to preserve the increased Jepth: if it should prove insufficient,
however, a dredge could be worked from time to time, to aid in
keeping open the requisite depth of channel. If 20 feet water were
(n1ce gained from the entnmce to the city, the adYantr~ges to the trade
of the port would fully justify any expenditure that would be necessary
to give permanence.
·. The maps used by the commission in studying a project for the
improvement of the Savannah river, were :
· 1. A map made from the survey of Lieut. 1\'I. L. Smith, corps of
Topographical Engineers, 1849.
2. Maps of the U. S. Coast Survey, 1851-'52.
3. Current map U. S. Coast Survey, l 852.
4. A map by Lieut. J. F. Gilmer, U.S. Engineers, 1852.
~he maps and drawings sent herewith are the following:
1. A map of the Savannah river from the entrance to the head ot
Argyle island, on which are shown the depth of channel, the direction
of currents, and the works recommended for its improvement. This
map is in three sheets, Nos. 1, 2 and 3.
2. lap of the Wrecks and cross-tic!es, on a double scale.
3. Detailed drawings of the deflectina works r commended.
J. F. GILMER.
First Lieut. cf Engineers, and R eporter.
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A. D. BACHE,
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CITY, F c.bruary 11, 1 53.
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APPENDIX N N-1.
ENGINEER DEPARTMENT,

Washington, February 24, 1863.
SIR: The commission on the improvement of the Savannah rjver
having furnished an elaborate report on the subject, that report has
been laid before the board of river and harbor improvement; and the
majority of the board, having carefully examined and considered the
subject, coincide, in all respects, with the views and recommendations
of the commission.
One member of the board, while concurring in the project of the '·
commission as regards its general features, proposes slight modificatious, to obviate objections which he states in his report.
The project of the commission is, to widen, deepen, and straighten
the channel at theW reeks, and over Garden Bank, by dredging; close
the upper end of Fig IslanJ channel, turning the water south of the
island ; construct a jettee to deflect a considerable portion of the flood
from the Back to the Front river, at the foot of Fig island; build a deflecting work above King's island; and the execution of other works,
in case they are :fi)und necessary.
In specifying, in still further detnil, the order of succession of the
different operations, the commission recommend that this order be subject to such modifications as the progress of the work may suggest,
.
and as may meet the sanction of the Engineer department.
I have the honor to propose, th:1t I be authorized to instruct the officer in charge of tbe work to carry into execution the project of the.
commission, in measure, as funds may be provided for the purpose by
Congress; and his attention will be specially called to the point of
detail, in regard to which there is a want of unanimity in the views
of the board of river and harbor improvements. The present grant to
be applied to opening a channel one hundred feet wide, and ten feet
deep at low water, at the Wrecks and at Garden Bank, either by contract or hy the purchc.tse of a dredg~- boat, &c., and by working th(1
machinery by days' labor or by contract, as may be found most economical.
Any surplus of means that m1y remain will be used in the further
im provement of the navigation of the river, as provided for by the law~
a nd in accordance with the project herejn presented for your approval,
The following papers are transmitted with this report :
,
1. R eport of the commission, with the accompanying maps anq
drawings.
2. Journal of proceedings of the commission.
3. Appendix to the report.
4-. Report of the board of rivC'r and harbor improvements.
l>. Report of the minority of that board.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bt. Brig. GencTal, and Col. EngineeTs.
Han. C. 1"1. CoNRAD,
SecntaTy of War.
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C. l\I. CONRAD, Secretar!J of 1Var.
The officer was instructed to carry the project, as CJpproved, into
e.xecution accordingly.

APPENDIX N N-2.
Report of operations for rem01:al of obstructions in the Savannah ri'rer, at a
: place called the "fVucks. and the improument qfthe navigation of said Tiver,
for the year ending 30th September, 1853.
·

By letter from the Engineer department, bearing date 29th September, 1852, and received by me the 4th of the following rnontb, I
was informed that an appropriation of $40,000, approved August 30,
1852, had been made for the improvement of the Savannah rivP-r, and
that the work was thereby assigned to my charge. Immediately on
the receipt of the department letter, I commenced the requisite preliminary surveys and examinations of the river preparatory to the study
of plans fi)r the works contemplated. I was occupied with these labors
from the early part of October until the first week in Decf'mber, 1852,
when the commission appointed, under the War Department, to devise
a proJect for the improvement of 1his river, convened in the city of Savannah. The joint labors of this commission, of which I was a member, were not closed until F ebruary last, when the report, togethrr
with full maps of the river, ard detailed plans for the contemplated
works of improvement, were presented to tb e depiJrtment.
As soon as the project of the commission received th e sanction of the
Secretary of War, advertisements were issued from the Engineer department, and published in the public papers in different sections of
the country, calling for proposals to build such boats, dredging-machinery, and scows, as were rf'quired for the pro::ecution of the work;
or, for proposals to dredge t.he channel by th e cubic yard. Offers were
received from various parts of the country in answer to the call which
had been made; and a contract was entered into the 13th dny of 1\Iay
la t, for dredgjng and removing materials of all kjnds from the bed and
bottom of the Savannah river, at a stipulated price per cubic yard-the
work of dredging to commence the 1st day of July, 1 53. At that
da~e the contractor had procured the requisite boats, scows, and mac~mery, a~d he has be n engaged since in the prosecution ofthe w01k.
'I he dr dgmg h~ not progre sed at the rate required by th terms of
the contract, owmg to a deficiency of power in 1he machine fir "t set to
wo~k; _but the contract r h.a .made arrangements for a second machine,
whiCh 1s to be mJ?l y d m the river early next rnonlh. The daily
labor of the tw w1ll pr bably amount to ix or seven hundr d yarJ "·
In the cour e f th umm r a ub tantial flat was built to be u"ed
in the con tructi n f th 1 ing and d Becting work '~hich form a
r:t . f th plan .f imJ?r v m. nt; and arrang ments ~vcre made for
u1ldmg a steam p1le-dnver, With the other machinery required. ~Ieas-
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ures were al~o taken to proeure the materials f<>r building these works,
and to have them delivered at the points where they will be required .
. To insure successful results from the construction of the works designed, and the dredging now commenced, I think it very desirable
that they should be carried on to completion as rapidly as possible.
This would result in great economy-diminishing much what would be
the entire co~t if operations were delayed and protracted for several
years for the want of means.
Respectfully submitted.
J F. GILMER,
Captain of Engineers.

APPENDIX 0 0.
Report of operations in the examination and survey of tht: river Sarannah
from the city of Sa:mrmah as high as the city of Augusta, foT the year
ending 30th SeptembeT, 1853.

The charge of this examination and survey was assigned to me as
early as the first of October, 1852, but more pressing duties, connected
with other works committed to me, absorbed all my time and attention
until the beginning of last spring. By the first of March I had made
my preliminary arrangements and organized a pGtrty to aid me in conducting the field operations. vVe reached Augusta the first week in
that month, and commenced work with fair promise of good weather;
but the spring rains set in a few days afterwards, causing high fi·eshets
in the river-making it impossible to conduct the work in a reliable
manner. Nenrly the whole of the month was lost-at least so far as the
labors of the field party were concerned. During the continuance of the
rains I collected all the maps of the Savannah river that could be found,
and, aide<l by my assistant, Mr. Welter, con1piled such facts £·om them
as would be useful to us in the labor we were about entering upon.
About the end of the month the river had fallen enough to justi(y the
commencement of the survey; and' it was· pressed forward with all possible despatch. We had many rains, however, during the progress of
the survey, causjng considerable rises in the river, and thus preventincr
as satisfdctory examinations of some of the bars as I desired. Th~
fi eld operations were brought to a close about the middle of May last;
since which time the general map of tbe river fi·om Augusta to the city
of • avannah, and the charts of the divisions where the bars occur, on
a larger scale, have been in preparation. As soon as they can be completed and copied they will be sent to the department.
The principal obstructions to the navigation of the river were found
to be sand-baTS-occurring where the width was greater thun the average, or at the abrupt hends of the river ; snao-s and rafls of logs and bTushwood lodged against the concave banks in th~ sudden curves, or" bites,"
as they are called by the river c·aptains, and the Tapidity of cuTTents.
Some ~f the sand-bar~ in the upper part of the river-:-the first twenty-five miles below the c1ty of Augusta-are impassable for boats draw-
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ing more than two and a half to three feet water during the lo\Yest
stages of the river-and not more than four feet can be relied upor.
throughout any summer; and the channel giving this depth is frequently narrow and crooked, so that boats of the smallest draught are
liable to get aground.
In many cases (perhaps in all cases) where they occur in straight
sections of the river, these bars may l>e deepened by building deflecting works-projecting alternately from the right and left banks of the
stream-confining a greater volume of the water to the centre of the
channel.. In other instances, dredging fi·om time to time might prove
most advantageous.
The bars at Hershman's lake may be avoided by improving the channel of King's creek for a part of its length, (by removing the snags and
logs,) then connecting the creek with the main river again by means of
a cut. The snags and rafts may be removed by employing a boat of
small draught, provided with machinery for cutting and raising the logs
and brushwood. from the channel; and the same motive power used for
propelling this machinery could be employed in working a dredger. It
often happens that the timber lodged in the "bites." or abrupt bends,
crowds the boats out of the best water, forcing them up on the sandbars projecting from the opposite bank of the river. The navigation of
this river would be vastly improved if these accumulations of timber
alone were removed from time to time.
The bars which offer the most serious obstructions to the navigation,
and have not more than from three to four feet water over 1hern in the
low stages of the river, are-1. Gardiner's bar, in front of the city of
Augusta. 2. Course's bar, 1-! mile below Augusta, by wRy of the
river. 3. Blue Bouse bar, 4! miles below Augusta. 4. Canoe Cut
bar, 6! miles below. {j, Hifie Cut, Bucrg's,
and Alder Patch bars,
0
about 7 miles below. 6. Twiggs' bar, 12 miles below. 7. Silver
Bluff bar, 24-2- miles below. ~ Buzzard's bar, 3l miles below. 9.
Prescott's Reach bar, 73 miles below. 10. Burton's Ferry bar, 86k
miles below; and, 11. Hershman's Lake bars, about 91 miles below
Augusta, with others ; but those enumerated are of the most serious
nature.
The Upper Savannah river is su~j ect to very sudden and high freshets,
the water rising twr·nty, thirty, and even as much as thirty-seren feet
above the level of low water, midsummer. It will probably be he t,
therefore, that the propo ~ ed deflecting works should not be raised higher
than the level of low water in the river, so that the water may How
freely over them 1n cases of freshets.
hould the improv ment of the Upper Savannah be undertnken by
the gov rnment, .I w uld offer the following as a proper estimate. of
fun to
~pph
r; r th fi cal year ending 30th of June, 1 5f5, VlZ:
For oat of h~ht dr~u ht, furni h d ·with machinery for cutting
an r rnovmg r ft ' nn ' rc., and for dredging. - - .. - - - 20,000
F r fu l :£ r b t ne y r, 72 c rd at $3 . __ . ____ . _.. __ .
2,160
3,000
For hir . f 1 a . ain, 1 "' i t<mt, and 6 hand~, one year .. _.
F r -ub 1 - t nc tor · m n u y r .• ___ . __ . _____ .. __ ..•
600
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For construction of deflecting works. . . . . • • . • • . . . . . . . . . . $25,000
For contingent and unforeseen expenses. . . . • . . . . . . . . . . . • .
4,240
Total for fiscal year ending 30th June, 1855........

55,000

Which is respectfully submitted.

J. F. GILMER,
Capta-in

of Engineen

SEPTEMBER 30, 1853.
CHASEFIELD, NEAR PENSACOLA, July 4, 1853.
· SIR: I was directed by your letter of the 13th April last to complete
the "exa mination and survey of the Flint river up to Albany," and the
"Chattahoochee up to Columbus," provided for by the river and harbor
law of August 30, 1852, for each of which operations the sum of $2,500
was assigned by the War Department. My duties as a member of the
board of off-icers appointed by the Secretary of the Navy, detaine.d :rr:e
at the navy yard near Pensacola until the 20th of May. My duties m
relation to the improvement of the harbor of Mobile detained me at
Mobile and New Orleans until the 25th May, when I immediately pro~
ceeded to Columbus in Georgia, where I arrived on the 29th of .May.
I was detained in that city until 3d June, before I could obtain a suitable conveyance down the Chattahoochee river to its junction with the
Flint river. It was necessnry to supply some information by general
observation and a few detailed examinations, additional to that furnished
by the notes of Captain Scarritt, U. S. E., in order to arrive at a proper
understanding of the matter which I have been instructed to investigate.
My movements, labors, and their results, from the time of my departure from Columbus to that of my return thereto, have been fully
explained in my letter to the department of the 12th June. I have
since been employed with my industrious and competent dra.ughtsman
in preparing the maps and sketches necessary to illustrate the reports
and estimates called for by your instructions.
I returned to this station on the 27th June, and required a day or
two of rest to recover from indisposition, the consequence of exposure
and futigue.
I have now the honor to submit the following:
APPENDIX P P.
1..-REPORT ON THE CHATTAHOOCHEE.
(1 ) This river's sources are aU in the county of Habersham, Georgia.
"The Chattahoochee range" divides the waters from those of the
Tugula river, which is a branch of the Savannah river. On the nnrth
a mountainous region separates the sourcPs of the Savannah and Chattahoochee rivers from those of the streams flo wino· into the Tennessee river.
The principal source of the Chattahoocht?.e, as represented on the
most recent map of Georgia, lies in 34o 45' north latitude, and in 83°
48' w~st longitude ;ro_m Greenwich. The generaf course of the river
to latitude 33° 15, m Heard county, Georgia, IS nearly southwest,
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and thence to its junction with the Flint river, in latitude 30° 42' 41''
and longitude 84° 53' 15", it is nearly due south. The Chattahoochee
forms, with the Flint, the Appalachicola river.
The Chattahoochee receives throughout its course no tributary stream
of any size or of importance; the Chestatee being tbe only one dignified
with the name of river. This branch interlocks with the Etowah,
which is a branch of the Coosa river, a tributary of the river Alabama.
The Chestatee has its source in Habersham county, near those of the
present stream.
The Chattahoochee passes for the most part through a rich and interesting country, , which lies principally within the State of Georgia.
From \Nest Point to the Florida line its west bank forms the boundarv
between Alabama and Georgia. The sovereignty of Georgia extend~s
to high-water mark, on the western bank of the river, thus giving to
that btate the entire ownership of the stream adjoining Alabama. The
line between Florida and Georgia passes down the middle of the river.
The Chattahoochee is said to be impeded in its course down to the
great rapids at Columbus, by rocky shoals and sand-bars, with intervals of navigation fnr small boats. It is also said that there is a good
clear navigation for two hundred miles above West Point, fi)r small
boats, following a very winding course. ·
The rapids or falls at Columbus fix the limits of navigation from the
Gulf of Mexico. These rapids extend almost without interruption back
to West Point in a direct line about twenty-eight miles, and, it is said,
rise to an elevation above the surface of the river at low water at Columbus of nearly fimr hundred feet .
. The river below these rapids is navignble for steamers of considerable size, except in the low stage of water. Smaller. streams ~re en:ployed during the low stnge, and are not entirely Impeded m thetr
movements until the water falls below the twenty-four inches mark.
The impediments to the navigation in a low and medium stage. of
the water, consist of rocks, snags, sand-bars, aml trees overhangmg
the river's banks.
The formation of the banks of the river below Columbus is derived
fj·om diluvial depo3ites resting on a base of marl and limestone. The
alluvial washings of the banks form sand -bars in the bed of the river,
~nu. extensive shmlls at the mouth of the river Appalachicola, which,
In tlme, uniting with the main land, exhibit a constant encroachment
upon the waters of the Gulf of Mexico.
These alluvial wa~hings are increased as the banks are clea r d and
cu.ltivated. 'l'h~ bars are composed of silicious gravel and sand, with
•
mixture of alummous and oth r earths.
Tr e und rmin d by the currents of the river JurinCY floods, f<.~llinO'
into the tream, ink to th . bottom y reason of the ~~ciCYht of earth
adhering to the roots. Th ~e form nags, and occupying ~he channels
and . ho ", pr s nt v ry dan erous ob tacles in the naviD"ation.
Th r cky imp im, nt ar g n rally detached, and ~-e either fixed
or m va le.. I · rl r CK c-cupy orne portions of the bed of the river,
throuCYb which the wat r h c worn uarr w channels.
Th ~u~r nt , ~ i r a .an impediment to the upward navigation,
arc ra.p1d m pro rtwn t the n e of the river between its banks.
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When there are seven feet of water in the channels and ri~ing to the
highest floods, a facile and safe navigation is afford eel to steamers; but
when the ·water subsides below the seven-feet gauge to its lowe.3t stage,
the navigation becomes devious, difficult and dangerous. At the lowest
stage in ~umrner, the navigation is impracticable except ior bateaux,
the quantity of water not being sufficient to fill the channel.
'The ChattFJhoochee is sul~ect to freshets, which rise with extraordinary rnpidity, and overflow at many points along its banks. Sand
is frequently deposited, by the floods, on plantations, and sometimes to
a ruinou s extent.
(:!.) The country above Columbus produces all the cereals, besides
Indian corn, potatoes, cotton, upland rice, lumber, horses, mules, oxen,
&c., &c. The productions of the country below are cotton, rice, tobacco, Indian corn, tar, p'tch, turpentine and lumber.
It is difficult to estimate what the product of cotton is, within the dependent country, respectively, of the Flint and Chattahoochee rivers.
'The exports from the port of Appalachicola rivers afford no data for
calculation, for they are furnished from the whole system of rivers formed
by the Appalachicola, Chattahoochee and Flint. 150,000 bales of
cotton are estimated to be the amount exported ii·om A ppalachicola
during the year 1853. Appalachicola is the third cotton exporting
place, in point of quantity, in the Gulf of Mexico.*
The Chattahoochee possesses not only commercial but military advantages, and both will pertain to it in a considerable degree, even
when railwC~ys shall cross its banks and direct a portion of its trade to
the Atlantic coast.
Columbus possesses natural aP.vant::1ges for an interior commercial
and manufacturing town. These advantages are principally derived
from the immediate water-power afforded by the falls of the river in the
neighborhood ; from the salubrity of its climate ; and from its location
in the heart of a rich and productive country. To which may be added
the advantages which art is imparting to it, by the construction of railways leading to the Gulf of :Mexico; to the Mississippi river; to the
valley of the Tennessee ; to the northeastern parts of Georgia; and to
the Atlantic coast. These advantages are beginning to be availed of:
already four or five extensive eotton and woolen factories have been
erected in Columbus and its immediate vicinity. Many hanclicrafts
are also carried on; most of which being attended by good success,
encourages the application of capital and the enlargement of the division of labor; so that in connexion with the general increase of the
popuJation, property, and power of the country, it may be reasonably
"' A letter received from Georgia since this report was written, affords the following information:
Shipments from Columbus to Appalachicola ......•••.•............. 53,000 bales of cotto~.
"
The Landings between Columbus and the town of
Chattahoochee .......•.......•. __ .• ____ .•.••.. n,ooo
The Landings on the Appalachicola river.... • . . . • . . . 4,000
The Flint river •.•...... _...•.•••..• _............ 16,000
Total at Appalachicola •••••.•.•.•...•••••. l 46,0£!0
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claimed that Columbus is destined to become a place of trade and manufactures equal to the mos-t favored place of the kind on the continent.
Viewing the country from B aton Rouge to the Atlantic ocean, no
one position appears to offer as great advantnges as does Columbus for
the site of a national armory, arsenal, or foundry.
In a few years' time, arms and implements of war could be distributed with almost equal f~1cility to the valley of the Mississippi, to the
Gulf of .Mexico, and to the Atlantic coast.
The improYement of the navigation of the Chattahoochee river may
be considered, then, as one of national importance, for it has been shown
that it would promote the extension of commerce and assist the national
defence.
(3 ) The impediments to the navigation of the Chattahoochee at its
medium and low stages of water may be in some instances entirely removed, and in others only reduced in power.
The impediments in points of importance may he classed as follows:
1. The tree-sn ags lying in channel and on the shoals.
2. The rocks in and near the channel.
3. Sand-bars and narrow channels through marl beds.
4. Trees overhanging the banks.
The snags are represented, by veteran and experiencecl navigators
of the river, to be the most formidable and dangerous impediment, and
are those that should be first removed. Unlike the rock, mnrl formations
and sand-bars, they occupy every variety of position, and are not confineJ to particular localities. The rocks, marl beds, and sand-bars are
few in number, fixed in position, and once known, can, by skilful pilotage, be avoided : the overhanging trees do injury only to chimneys and
guards of steamers; but old snags change their positions, and ~ew
ones are pla:1ted so rapidly as often to deceive the most skilful p1lot,
especially when the river is at its medium stage.
These snags can be easily removed, and, in comparison with ~he :esulting good, at a reasonable expense. The means to be apphed mvolve no complexities; consisting, as they would, of a large :flat, furnished vvitha boom-derrick, ropes, falls and tackle, boats, axes, sa·ws, &c .
.Most of the snags would be drawn out by purchases attached to the
trees on the banks of the river, and then cut up and placed in position,
when the next :floods would carry them off. Those lying in the channel way would be extracted by the boom-derrick and carrjed ashore to
be cut up. :Many of these snags are deeply imbedded in sand, and in
some in tances are fastened jn the clefts of ror.ks.
A workina party was employed in the summer of J 852, by the owners of tealllboats, to remove some of the snags in the river. It consi ted of two director and twenty men: they worked twenty-two days,
an remov d orne on hundred and fifty snags, at a cost of $900.
The int lligent pilot
rockway ::md Wingate repr sent the number
f ~na ~ to b r m v a.
v n hundred and forty. Th e occupy
th cha~n 1 and hoal . Th ~ in the channels are particularly dang r m~ m l w wat r-t o~ on th h al are danCYerou in a minimum
. aac fwat r.. t i . ir ble that very snag should be removed, for
1fth / r n 1mm di t I an
tructi n to naviCYation, th y serve as
1 1 ma place fc r n w n ~, wl1ich in time bcco~e dangerous.
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The estimates marked A are founded upon these data.
The rocks in and near the channel, requiring to be removed, are exhibited at a few positions, viz:
At the Betton shoals.
At Snake shoals, (only one rock in mid-channel necessary to be removed.)
At Roanoke island, marl, (necessity of removal doubtful .)
At Handridge's shoals.
At Widow BrO\vn's Landing.
At King's rocks, or shoals.
At Rock island.
All the rocks in these positions require to bP- blasted and scattered
over the bottom in deep water. An estimate for this work is contained
in the general estimate marked A.
The sand-bars over which the channel requires to be de.epened are
only two in number, viz :
1st. At Woolfork's bar and island.
2d. At the Race Paths upper bar.
.
When the water-mark at Columbus indicates four feet six inches,
there are only three feet over Woolfork's bar, and only four feet over
the Race Path bar; whilst over the other Lars of the river there are
from five feet to seven feet water.
The construction of a wing-dam at \Voolfork's bar, some years ago,
deepened the channel to the depth of water that can be obtained at
Columbus Landing at low tide. This was all that was desired, seeing
that no more water could be obtained in the river oppo3ite the landing.
There being six inches less over the Race Path bar than there is at Columbus landing, requires that this bar should be deepened at least six
inches.
The depth of water at Columbus is assumed to regulate the required
depth at low water throughout the river; and, consequently, when a
depth in channel is equal to or greater than that of the initial depth at
Columbus, there exist::; no necessity for improvement.
The depth over Woolfork's and Race Path bars being less than the
initial depth, reyuires to be increased. The plan for deepening the
channel over these bars consists in the construction of "wing-dams,"
by which the current is compressed over the shallow places, and
the impediment thereby removed to a certain extent.
The success attending a similar construction at this point indicates
the proper remedy. The old wing-dam, being composed of small
rocks, was in part destroyed by floods in the river. It is proposed to
repair the entire length of the dam-to extend and strengthen it by
forming it of heavy rock obtained from the neighboring quarries.
·
The Race Path bar wm receive a similar improvement. The positions
of these improvements are exhibited in the sl<etches Nos. 3 nnd 8, and
estimates for cost are embraced in the general estimate mark€d A.
Some of the channels pass through marl beds along the river, and
are narrow and deep, but all boats navioatincr the river have room to
pass th::oug~ in ~atety, under skilful pifotag~. T~e general ?Pinion
among mtelhgent owners, captains, and pilots of steamers ~s, ~hat
these channels do not require to be widened for low-water nav1gatwn.

496

S. Doc. 1.

An estimate for cutting away the trees OVf~rhanaing
the banks is em0
braced in general estimate marked A.
All the information that I could obtain from persons intere.:;ted in the
navigation of the Chattahooc;hee river goes to confirm my own opinion,
that its improvement only requires that the snags should be thoroughly
removed, that the rocks in and near the channel shou ld be bbsted, and
that the trees overhanging the river's bank should be cut away. My
recommendations as to scale and cost of improvement of the river are
accordingly limited to these o~jects.
It is proper to remark, that the navigation intervening the particular
impediments stated, may be considered as facile and safe in :my st::rge
of water; but an exception to this is exhibited at Francis's bend. The
floods of the river bring do\vn and deposite sands which lodge on the
shoals, and which are gradually 'vasned away as the river :fi11ls to its
low stage, and the channel assumes its usual depth. There is a" cutoff," increasing in depth, at this point; but whether it will become the
principal channel and remain so, or not, it is impossible to say, as the
river herA is constantly changing its form. By removing all the snags
now lying in this bend, and those that may hereafter be lodged there,
promptly, this part of the river will receive all the improvement that
it is pm sible to afford.
As regards the order of time in which the works of improvement
should follow each other, it would be desirable that they shoulrl all be
carried on about the same and in the shortest possible time. With
adequate appropriations the work should be performed in a single
season, when the water was at a low stage. Should these appropriations be obtained as early as :May, 1854, it is recommended that separate parties should be set to work to clear out and cut up the snags, to
construct the wing-dams, to remove the rocks and the marl beds, and
to cut away the overhanging trees, as early as June, or as soon after
the appropriation could be made available as possible.
(4.) The elements for constructing the maps and sketches accnmpa·
nying this n >:port are as follows :
1. A map of the river Chattahoochee, extending from Columbus to
the Appalachicola river, compiled from the land surveys of Alabama
anJ Georgia, by Captain Scarritt, U. S. E., with additions by Major
Chase, U. S. E.
2. A map of the State of Georgia.
3. Actual surveys, by Captain Scarritt, of Woolfork's shoals and
island, Abercrombie's shoals, the Uchee shoals, Upper Race Path
shoals, Roanoke i land, and Francis's bend.
4. A general reconnaissance of the river, with particular examinations of Franci 's bend, Handrid ae's hoals, Wood shoals, Widow
Brown's rocks, King's rock , and Rock island, by .Major Chase, U. . E.
5. ""ntes taken from pilot , as recrards positions of certain shoals,
bar , &c., by Iajor Cha. and Captain carritt.
Extreme accuracy in th~ m p and sketches, except in the in tance"
f ·tual . urv y y
ptat~ carritt, i not claimed, for the di po able
m an" wo ~ not allow of 1t a~tainment ; but an approximation to the
tr th. f thmcr ha" c n
.am d by actual survey in the in tances
m ntJ n_l by
arntt, by personal observation by Captain
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Scarritt and Major Chase, and from information of a reliable nature,
obtained fi·om experienced captains and pilots of the river, by which
the policy, plan, and pecuniary means for the proposed improvements
may be safely assumed and recommended to be adopted.
The maps and sketches accompanying this report, and illustrative of
it, and attached estimates, are :
A map of a part of Georgia, embracing the Flint and Chattahoochee
rivers, extending from their junction up to the towns of Columbus and
Albany, respectively. (See sheet ~o. 1.)
Map of the Chattahoochee river from Columbus down to its mouth.
(See sheet No. 2.)
A sketch of Woolfork's island and shoal. (See sheet No.3.)
Abercrombie's shoals. (No.4.)
Little Uchee shoals. (No. 5.)
Old Head Uchee shoals. (No. 6.)
U chee shoals. (No. 7.)
Upper Race Path shoals. (No. 8.)
Roanoke Island shoals. (No. 9.)
Francis's Bend shoals. (No. 10.)
Betton's Rocks shoals.
I
Handridge's Rocks shoals.
Wood's Rocks shoals.
~ (N 11 )
o. ·
Widow Brown's Rocks shoals.
King's Rocks shoals.
Rock Island shoals.
J
(5.) The estimates for the respective works proposed are contained
in the paper marked A, and entitled "General estimate for the improvement of the Chattahoochee river."

I

I

A.
General estimate for the improvement of Chattahoochee river, in the State cif
Georgia.
1. The removal of nine hundred snags lying in the channel, on the
shoals, and near and on the banks throughout the river, fi·om Columbus
to the Appalachicola, and which are particularly indicated as follows:
Snags and trees.

Head of Woolfork's island ..
Between the island and Abercrombie's bar .....•. __ .....
About Abercrombie's bar . _..... ____ •. _.. _.. _____ .•..
Between the bar and Woolfork's shoal and lower island....
Through Woolfork's shoals .... _. _____ .. ____ .. ___ . _. . .
Between Woolfork's and Fort :Mitchell ...... _. __ ...... Head of Uchee shoal to foot. _....... _. ____ . _____ ......
Foot of Uchee shoal to Uchee island ... _.... _........•.
Uchee island to Betton's rocks .. _... _.................
Betton's rocks t.o Chimney bluff...... • . . . • . • • • • • • • • • • • •
Part ii-32
a

•••••••••••••••••

___

•

•

•

•

•

6

15
6
6
25

12

3
18
6
20
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·Chimney blulf to Race Path ....... - . . . . . . . . . . . . • • • • . • 20
Through Race Path .. ___ .... _. _.• _.... __ •... _. . . . . . . 12
To Crupper island ... __ ..... ____ ...... ____ . . . . . . . . . • 6
To Snake shoal. . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . • . . . . . 20
Through Snake shoal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
To Everitt's shoals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
' Through Everitt's shoals ............................. 25
Everitt's to Oak Log shoals .••........... . ............ 12
In Oak Log shoals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
To Florence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
To Roanoke island. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 15
To Fanny's bar .................... . ......•........ 20
To Fish Point and Coagge bar .......•..•............. 25
To Pennyman's shoal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
In Francis's bend ................................... 10
To Francis's bend ................•.......••........ 15
To E ufala . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . . . . . 8
Eufala to Barber's shoals •......•. _........••..•..... 40
To Hightown shoal. ••................ _. . • • . . . . . • . . . . 11
To 1.\'Iagan's shoals .•.•.......•.....................• 20
'I'o Handridge' s shoals. • . . . . • . . . . • . . . . . . . . . . . . • . . . . . . 25
'To }"ort Gaines. . . . • . . . . . . . • . . . . . • • . . . • . . . . . . . . . • . . . 5
To Gilman's shoal . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 10
To Wood's shoal. .................. ~ ... . • . . . . . . . . . . 12
To Abbua creelc ..............................•.... 20
To Columbia . . . . . . . • . . • • . . • • • . . . . . . • . . . . . . . . • . . . . . 25
To Saffola' s bar . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 30
To Donalson's bar. • . . . . . . . • • . . . . . . . . . • . . . • . . . . . . . . . 6
To Hardie's bar . _........•......................... 20
To Bryant's bar .......................•............ 15
In Bryant's and Owen's bars ......................... 15
To King's rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 18
To mouth of river._ ................... ___ .....•.•... 40
734

Add for thoEe lying nca r and on the banks ••.•...... 166
~laking

this number ............................. 900

It is as umed that three men will, on an average, remove and cut up
one snag per day. This, for 900 snags, would require 2,700 working
days for one man, and 40 men would perform the work in 67.5 days.
Add for undays (11) and for wet days, (11~,) and make the whole
number of days 90 for the duration of the work.
Thew rk hould be perfi>rmcd by two parties of 20 men each, unc] r the dir ction of on superintendent, with an overseer to each party.
Ea ·h party w ld r quir f(Jr it. work, one large flat, 60 feet long by
2~ f4 et wid , • k
ov r, and supplied with a boom-derrick, with
vm la·· , an h r.", cables, '"C.; al o with a cabin and caboose-house
t r th ace mrn dati n of workmen, &c.
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One small covered flat, 25 feet long and 9 feet broad, for the accom.:.
modation of the overseer and for a place for stores, &c.
Two yawl boats, ropes, falls and tackle, chains, &c.
Twenty axes, ten shovels, five cro~scut saws, cooking ulcnsils, &c.
Each working party would then cost as follows :
One large flat, with cabin, caboose-house, anchors, cables,
boom-derrick, and windlass, complete .. _........ ___ . $1, 000 00
One small covered flat. _. __ .. ___ .. _____ ... ____ . . . . . .
150 00
Two yawl .boats. ____ . _..... __ . _....... _________ . _ . .
150 00
Saws, axes, shovels, ropes, chains, fall and tackle, cooking
utensils, _&c. _____ .... _... ___ . __ . __ ... __ ...... __ .
D00 00
One overseer, who should be a river pilot, at $4 per day,
90 days . __ .... _________ ... __ . _... _ .... _ . . . . . . . .
360 00
Twenty men at $1 25 per day, (without deducting wet
. days-only Sundays) 79 days .. _..... _...... _......
1,97-5 00
One cook, at $1 25 per day, 90 days. _ ...... _. __ .. _ . .
112 50
Provisions for 22 persons 90 days, at 30 cents .. _ . _.. . . .
594 00
Add for contingencies._. . . . . . . . . . . . . . . . . . . . . . . . . . . .

4,641 50
358 50

Cost of one party. _ . _........ _ .... _.. _...... _. . . . . .

5~ 000

00

For two parties ..... _...... _....... _... _. _... _..•. _ 10,000 00
If the superintendent of the work was an officer of engineers, a provision must be made for office expenses,
commutation of fuel and quarters, transportation, &c __ .
500 00
Total estimate of cost to remove snags._ ... _.......

10~500

00

2. It is difficult to estimate the cost of cutting off overhanging trees, &c.; but as the snag party might do this
work as it passed along, it is thought that it might be
done for_ .. _... __ ..... _............. _ . . . . . . . . . . . $1,000 00

===========

3. To estimate for blasting the rocks in the several shonls is very
difficult. The estimate made by Captain Scarritt in his communication
to the Engineer department, is entirely too high. All these rocks re<]Uire to be _c ut down below the surface of low water, as indicated when
the water-mark at Columbus stands at three feet. It would be well
that the depth to be attained over these rocks should be four feet at low
water. In blasting these rocks they would be scattered over the bottom
in most places deeper than four feet.
~dmitting that these rocks have not only to be blasted, but that
the1r fragments should be taken up and carried off to the banks of the
river, it Is thought that $150 for each rock would cover the whole expense. That sum is assumed for the average cost of all the rocks.
In the upper Betton rocks there are seven rocks which should
be removed, which at $150 would be . __ . _.. . . . . . . . . . • $1,0GO
There is a single rock in mid-channel at the foot of Snake
shoals, that requires removing....... • •••••.•..•.....• 150
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·The necessity of cutting off the top of the marl bed at Roanoke island is doubtful. It can be cut or chiselled off for.
At Handridge's shoals two rocks require to be blasted and
removed, at $150 each .... _.•....•... _... ___ ...••..•
And the point of reef at A should be cut off six feet. .• _....
At Wood's shoal three rocks should be blasted and removed,
at $150 each __ . _...... _.... _..... _. _............ _•
At widow Brown's landing, one rock at A to be removed,
at $150. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •
At King's rocks, Nos. 1, 2 and 3 require to be blasted andre. moved, at $150 each...............................
And the old wreck of the Appalachicola steamer to be blown
up and removed. __ ... __ .. __ .....•..•• __ . ~. . . . . . . . .
At Hock island, rock above the island to be removed......
Total estimate of cost of removing rocks.. . . • • . • • . . . .
Cost of superintendence .•.......•..•••....••. _.. . .

$100
300
150

450
lf)O

450
150
150
3,100
300
3,400

An experienced man in blasting rocks should be employed, and the
,number and kind of boats, and number of workmen to be employed,
should be left to the officer in charge of the improvement.
4. Construction of wing-dams.-Stone, either of granite or limestone,
can be obtained in abundance for this work. Granite is obtained at
the Columbus falls; it is preferred to limestone on account of its blasting out in large pieces. Limestone crumbles in blasting; 150 pounds
are assumed as the 'veight of a cubic foot. The stone should be
placed as compactly as possible in the dam. The dams at Woolfork's
island and shoals are, together, 1,215 feet in length, 3 feet high, and
6 feet (average) wide; mal{ing 21,870 cubic feet, which multiplied by
150, gives 3,280,500 pounds, or about 1,460 tons.
No quarries are worked at Columbus, and no prices for the delivery
of stone could be obtained ; but $4 per ton would certainly procure the
quantity required. This price per ton is assumed.
Vv e then have 1,460 tons, at $4 per ton ...... _•• _. _. _. . . . $5,840
Cost of superintendence, &c._ ..... _.... . _... . . . . . . . . . . •
160
Total estimate of cost of Woolfork's dam ..... __ ._....

6,000

The wing-dams at the Race Path shoals are 860 feet in
length, 4 ~eet high, and 72- fe t (averag ) wide; making
26,040 cub1c feet, which multip1ied by 150, gives 3,906,00(}
pounds, or about 1, 7 40 tons; which, at $4 per ton, gives ..
Co "t of superintendence, &c •...........•...........•..

$6,960
240

Total e timate of cost of Race Path dams •••••••.••••

7.200
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Recapitulation of estimates.

ltemoving of snags ...••••••••••..•.•.............••.. $10,500
To cut away trees. &c .....•.......•.•.•.........•.•..
1,000
Blasting and removing rocks, &c ....•...••...... ___ .•..
3,400
Wing-dams at Vvoolfork's shoals .. _.... __ .... _. __ ._ ...•
6,000
Wing-dams at Race Path shoals._. ___ .•..•... _._ .. ___ ..
7,200
Add for general contingencies ...•...........•.•........

28,100
1,900

Resulting cost for the improvement of the Chattahoochee
river from Columbus to its junction with Flint river. .....

30,000·

APPENDIX Q Q.
Jl.-REPORT ON THE FLINT RIVER, GEORGIA.

(1.) This river takes its rise in the counties of Coweta and Franklin,
in the State of Georgia, in latitude 33° 37~" north, in the hills which
separate its waters from those of the Chattahoochee river. Its course
on a straight line is nearly due south for fifty-three miles, when it turns
to the southeast and runs thirty-five miles; it then resumes its course to
the south for sixty-seven miles, when it changes to a southwesterly
direction, which it keeps to its junction with the Chattahoochee river.
It receives no rivers, but many large creeks, in its course. Some of
the best lands of Georgia are watered by the Flint river and its tributn.ries. The productions of these lands will be greatly increased when
the net-work of railways shall be completed in Georgia, by which facile
communications with the interior and sea-board market shall be established.
The head of navigation for steamers is fixed for the present at Albany. It is said that small steamers might ascend to Danville, if the
rocks in the channel, over some eleven shoals, were removed. The
navigation of the river in stage.:; of water not less than six feet: and up
to the highest floods, is easy ancl safe-there not being a snag, save
one, or overhanging trees, near the channel in its whole course from
Albany to the mouth. When the river falls below six feet, and to the
lowest stage, the navigation is impeded by a series of detached shoals
and islands formed principally by boulders of flint-rocks mixed with
sand, whose aggregation appears to have been effected by the force of
the current rolling the rocks to the points of limerock rising from the
bottom, and offering obstructions to their proaress. The si~s of the
boulders are various-of eight or nine inches up to those of four or five
feet in diameter, but generally the size does not exceed one foot.
These boulders form the islands and reefs, and the ledges projecting
from the hanks of the river. In a few instances a smooth limerock
forms the bottom of the channel, which is unobstructed by any louse
boulders. The water in its low stage passes wit~ great. rapidity over
these natural dams. In the intervals, the current 1s retamed ta a gen-
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tie current in deep water. The bottom along these intervals is composed of limestone, which, except in a few instances, is covered with
sand, mixed occasionally with a flint boulder. In these intervals sand
is deposited during the floods of the river, whilst the aluminous matter
is held in suspense by the water, and carried down to the sea. As
the river comes down to its low stage, portions of the sand are washed
over and through the rock, and are slowly carried off into the Appalachicola river and to the :Mexican gulf. There are no sand-bars in
this river, with the exception of one at its mouth, and which is common
to the Chattahoochee river, and one opposite Spring creek. There is
but one snag in the river.
The river from Albany to its mouth has excavated its channel
through a diluvial fnrmation, based upon eocene limestone, and it is
said that the same formation and peculiarity of channel is maintained
to the source of the river. The rise and fall of this river are exceedingly
rapid.
This being the general character of the Flint river and of its obstructions, it would appear that the solution of the problem of improvement is an easy one.
(2.) The improvement of the river, twice assayed by Georgia, is a
matter of considerable interest to that State; but it possesses in no degree any national characteristics, being entirely embraced within the
limits of Georgia. It appears to be excluded from that class of works
that may be denominated national; and although its improveme.nt
would in some degree afford facilities to general commerce, yet as ~ts
ownership strictly pertains to Georgia, that State could develop Its
value by its own means, and have the right to remunerate itself by the
imposition of tolls upon the navigation. In this respect the Flint differs
fiom the Chattahoochee. The latter river flows through the three depending States of Georgia, Alabama and Florida, and is necessary to
the commerce of the same. No one of these States would have the
right to improve the navigation of the river with a view to remunerative tolls.
The productions of the northern portion of the country washed by
the Flint and its tributaries, are similar to those of the Chattahoochee.
Cotton, Indian corn, and cattle, are the chief productions of the country
lying below Albany. Not over 20,000 bales of cotton at present go
out of the river to Appalachicola; but the country has b een newly
opened, and is found to posse<:s lands of unrivalled excellence for
the production of the great staple. Rice, tobacco, and sugar, can,
and will in time, be uccessfully cultivated.
(3.) It is ascertained that th re are thirty inches of water, at the lowe t ~tagc of th e river, over the shoal at pring creek; and at that time
ther ar ahou t fifteen inches of water in the shoaJest channels over the
rock sboa15.
. A -· the de p parts of thP riv r contain an abundance of water, it
1·· thought thnt if tb chann ·1 v ·r a h dam or hoal were wid n d to
ort:· _fe t, with .a . th f thirty inch , the supply of wat r would be
.. u£I-i 'lent t mamtam th · pth f water from Albany to the m uth of
th riv ·r.
Th ' w er~ an pilot f teamer anJ other boats would be con
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tented if this depth of water could be permanently maintained, by
which an uninterrupted navigation for light-draught steamers would be
afforded during the summer months, when the trade is of limited extent, consisting, principally, of supplies brought up from A ppalachicola.
The depth of thirty inches is assumed, then, as the initial depth,
upon which the project of improvement and the estimates of cost are
based.
The improvement would consist simply in removing the loose rocks,
and cutting through the limestone in a few places in the channel, so as
to widen it to forty feet, and to deepen it to thirty inches at low water.
To effect this, laborers would be employed to pick up such loose stones
lying in the channel as they could conveniently handle, and place them
on the right and left of it. For the removal of the heaviest stones it
would be necessary to provide "twin-boats," which should be decked
over, leaving an opening in the centre. By means of a derrick the
rocks would be raised through this opening, and placed on deck.
When a load was obtained, the boat, attached by lines to both banks
of the river, would be let down by the current over the shoal, and its
cargo discharged into the deep water below; and thence be hauled up
to its first position. A plan of one of these twin-boats, and its position
whilst at work, is shown in sheet No. 2.
The number and name of each shoal requiring improvement, and a
general estimate of cost of the same, are subjoined.
Number and name

of each slwal,

and number

of rocks to

be removed.

- 1. Albany island. Nothing required.
2. Long's island. Eight rocks at the upper end to be removed.
3. Blue spring. Limestone rock to be blasted; reef between it and

the shore, also of limestone, requires to be cut fifteen inches deeper on
a line of 150 feet.
4. Arline rock. Fixed flint-rock; s1x loose boulders to be removed
from channel.
5. Cane-brake shoal. Rocks to be blasted, and four or five small
rocks to be removed.
ti. Nigger-head. Twelve boulders to be removed from channel.
7. Goat island. About twenty boulders to be removed from channel.
8. Touch-and-go. One rock to be blasted, and a few boulders to be
removed from point of shoal-say six.
9. l\tiiller's island. Five rocks Jrom head of island.
10. Mingo island. Two rocks on shore to be removed; and limestone
reef, putting out from island, to be cut off.
11. Red Bluff island. Rock No. 1 to be blasted.
12. Emmeline island. One small rock near the channel, above the
island, to be removed.
13. Ward's shoal. About twenty boulders to be removed from western channel.
14. Ten-cup shoal. Fifty-six boulders to be removed throughout the
shoals.
15. Lucky shoals. Limestone reef, to be cut fifteen inches deep on a
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line of about twenty feet, and forty 'feet wide, and twenty boulders in
the channel to be removed.
16. Louisa shoal. Four or five rocks to be removed from point of
reef, two of them to be blasted.
[Note.-Between Cass eddy and Ferguson's shoals, one hundred
boulders to b'e removed from the channel.]
17. Ferguson's island and shoals. Fifty boulders at the head of
island; fifty do. at the foot of island; ten do. just below the island;
twenty do. ·600 feet below. · Limestone reef at A, twenty feet long and
ten wide, to be cut away.
18. Atkinson's island. Three rocks to be removed.
19. Tinsley's bend. Three rocks to be removed.
20. Chimney shoal. One large rock to be blasted, and four or five
small ones to be removed.
21. All-day shoal. Twenty boulders to be removed from channel.
22. Newton shoals. Fifteen
do.
do.
do.
23. Newton island. Rocks Nos. 1 and 2 to be blasted.
24. Three Sisters. Twelve boulders at head of island No. 1; twenty
do. between island and shore No. 1; twenty do. at head of island No.
3; one large rock to be blasted near channel; thirty boulders at foot of
island No. 3.
[Note.-About · half-way between Newton island and the Three Sisters there are six boulders in channel that should be removed.]
25. Forest shoals. Fifty boulders to be removed fi·om channel, and
a large flint-rock to be blasted.
26. Sangamon islands and shoals. At island No. 1, a projection of
rock at upper end to be trimmed; a large rock above water, and four
more under water, to be blasted; twelve boulders, 600 feet lower
down, to be removed.
27. Flat shoal. About four hundred small boulders to be removed.
28. Red Bluff shoals Thirty boulders to be removed; small projection below wants trimming.
29. Deep-step shoals. Rock in channel to be blasted.
30. Dry-bread shoal. On e hundred small rocks to be removed.
31. Ropewalk shoal. Point at A, of loose rocks, to be removed, fifteen in number, in order to ch:=mge the channel to west side; twelve
rocks to be removed on west shore, opposite lower shoal.
32. Bull's Slough island. Fifty boulders to be removed from channel.
33. Knight's shoal. One hundred bo11lders to be removed.
34. Hopkins's shoal. Three hundred rocks to be removed.
35. John on's island. No. 1, three rocks, No. 2, twenty-five rocks,
No. 3, fifteen rocks, to be rem v d.
36 H nry's . . hoal . Twenty-five rocks to be removed.
~7. ~.l~scrr?ve boa] . T" o hundr d and fifty rocks to be removed.
3 . nffin. P ck r h al~ .
ne hundred rocks to be removed from
l dg ju t b low; thr larg lim tone rocks to be bla ted.
3 . K a ton'~ . h • l and 1 ·land. ne hundr d rocks, lying betw en
the fix d rock an w · t ·hor , to be removed, in order to turn the
·hann 1 that way; · h al . . ~ · 2, tl1irty rocks to be removed; one hundr d and fifty rock t
e removed near the i lanJ.
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40. Ichnanotch~ee island. Twelve rocks above, and twelve opposite the island, to be removed.
41. 1\'Iaple's island. Stop up the cut-off, and throw the current more
forcibly around the bend, to wash the sand out; a few loose rocks to
be removed.
42. Sycamore shoals. One hundred and fifty rocks to be removed.
43. Hell Gate. One hundred and twelve rocks to be removed at the
island.
44. Bul1-p~n shoal. One hundred and fifty rocks, between upper and
lower island; twenty-five feet of loose rock to be removed from ledge
below.
45. Take-in shoal. Nothing required.
46. Reed island. Sixty rocks to be removed.
47. Winding shoal. Fifty rocks fi·om channel.
48. Hand reach. Thirty-five rocks to be removed.
49. Pat's shoals. One hundred and fifty rocks to be removed, and
one large one blasted.
50. Anderman's shoal::;. Blast the rock, and remove three small
ones.
51. Mrs. Williams's shoals. Rocks 1 and 2 to be blasted, and three
roc.k s below to be removed.
52. Yuter's shoal. Two rocks to be removed-fixed.
53. Sweet Gum shoal. Twelve rocks loose.
54. Oak Log. Twelve rocks loose .
.[Note. Neat's reach. One hundr~d and fifty rocks to be removed.]
55. Belcher's shoals. Eight rocks to be removed.
56. Fodder stacks. One rock to be blasted; one rock removed.
57. Crosse's chute. Twelve rocks to be removed.
68. Tinsley's shoal. Fifty rocks to be removed.
59. Glover's rocks. One rock to be blasted; one large rock to be
removed; one oak-log smtg to be removed.
60. Cypress Point shoals. Twenty rocks to be removed.
In the reach below, three miles long, 150 rocks to be removed.
61. Versailles reach. No obstructions.
62. Cherry chute. Remove one rock.
63. Little Horse-shoe. No obstruction.
64. Rocks and scmd-bar. Nothing required.
65. Big Horse-shoe. Point to be cut off, and rocks removed m
bend.
66. Broad Axe rock. A fixed rock to be blasted and cut down.
67. Bob's rock. A fixed rock to be blasted and cut down.
68. King's rock. A rock in mid-channel to be blasted.
69. Rock ishmd. Nothing required.
70. Spring Creek shoal. Does not require improvement; there are
thirty inches on it at low water, and that is as much as can be obtained elsewhere.
Recapitulation

of the

above.

1st. 29 fixed rocks to be blasted.
2d. 3,344 loose rocks or boulders to be removed from channel.
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3d. Limestone rock to be cut through at Blue Spring shoal.
Do.
do
Ming's Island "
Lucky
"
Do.
do
Do.
do
Ferguson's
"
"
Projection of limestone to be cut off at Sangamon
Ledge to be removed twenty feet at Johnson's Island shoal.
Rocks on each shore of Big Horse-shoe to be removed.

B.
Estimate for the improvement

of Flint

nver.

1. Machinery.

One twin-boat, 65 feet long, supplied with cabin, caboose-house, one der-·
rick, an anchor, cables, chains, grappling
irons, crowbars, complete ... __ .......... _$1,500 00
90 00
1 yawl boat. ____ ..... _ .. _...•....... _ __ _
60 00
1 large tent and cooking utensils. _____ ._____
- - - $1,650 00
2. There are twenty-nine apparently fixed rocks
to be blasted, say at an average cost of $100
each .. __ .. __ ... _...... - ... - ... - .. - ..... - - - . - - - 2,900 00
3. At Blue spring the channel requires to be cut
150 feet long and 40 feet wide, 15 inches deep,
through a soft limestone rock. The number
of cubic feet is 7 ,500, say at five cents per
cubic foot. _.... __ . ___ . _...•. _ . __ .. _. _.
37 5 00
At Ming's island, about 1,350 cubic feet of
soft limestone to be removed, at five cents..
67 50
At Lucky shoal about 800 cubic feet of soft
40 00
limestone to be removed, at five cents. . . .. .
At Ferguson's shoals about 900 cubic feet of
soft limestone to be removed, at five cents. .
45 00
At Sangamon shoals, a projection of rocki to
be trimmed . __ . _ ... _ .. _• ___ ...... _ _ __ _
20 00
At J obnsou's island, a point of the ledge below
requires to be cut of!' twenty feet. ____ .....
100 00
At Big Horse-shoe, roc.:ks on each shore require
300 00
to be cut away ... _._ ..... __ ....... __ • ..

947 50
4. There are 3,544 boulders or loose rocks to be
remov d from th channel of the Flint river.
An exp ri nc d riv r man tbinl\s th se boulder" would not xce d 1-~- cubic foot in ize.
3,6
ar a urn d for the 11umber of rocks
to
three cubic £ t a the
1~ for ach . Tbi " would give
1_0, _ 0 c:ub1 fi ~ f r k, whic.:h being multiplied by 15 , glV ;· l,G20,0 lh ., or about
... 00 ton . This amount of rock could be
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quarried from the bank of the river, and
placed on board of vessels for $3 p er ton. It
would be easier to raise these boulders from
the shallow channel, and remove a short
distance to the adjoining shoal, or into deep
water. $3 per ton is therefore assumed as
the cost to remove these impediments from
channel. 800 tons, at $3, exclusive of the
cost of machinery .........................•.....
5. One large oak snag to be cut up and removed. . • . . . . . .
6. Costofsuperintendence ....... ~-···········--·---·Resulting estimate of cost of the improvement
of the Flint river. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Perhaps it would be well, considering the low
estimate herein resulted, to add $3,000 to
meet errors in estimates, casualties, and
greater difficulties to encounter than have
been calculated upon ............••...•....•......
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$2,400 00
2 50
1,100 00
---9, 000 00

3,000 00
12,000 00

----

The elements relied on for the construction of the maps and sketches
of the Flint river were1st. Map of the land surveys of Georgia, obtained fl-om the surveyor
general's office.
2d. A map of Georgia.
3d. Sketches made by ~Iajor Chase from the oral description of Mr.
Saucer, a pilot of the Flint river, of the various islands, shoals, and
ch:mnels, and trom notes of Captain Scarritt, made of conversations
held by him with Messrs. Griffin and Saucer, pilots.
The maps accompan) ing the report on the Flint river, and in illustration of it, and of the accompanying estimates of cost of its improvement, are1st. A map of the Flint river, extending from Albany to its mouth;
see sheet No. 1.
2d. Sketches of shoals and islands, numbered fi-om 1 to 70; see
sheet No.2.
Tbe undersigned respectfully submits, for the favorable consideration
of the department, the results of his labors.
It would have been more satisfactory to him to have commanded s~f
ficient means by which an exacter survey might have been obtained.
The information obt~:1ined by himself, as w ell as that obtained by
Captain Scarritt, is from the most reliable sources, and has enabled
him to make reports, plans for improvement, and estimates, exhibiting
the character, condition, and practicability of improvement of the
Chnttaboochee and Flint rivers, with much greater accuracy than he
at first looked for.
'VIL LIAM H. CHASE, .J."'tlajor of Engineers.

Gen. J. G. ToTTEN,
Chief Engineer U. S., Wasltington.
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APPENDIX R R.
MAYPORT MILLS, FLORIDA,

April1, 1853.

SrR: I have the honor to inform the department that I have been to

St. Augustine to endeavor to obtain some reasonable and reliable offer
for filling in behind the sea-wall by contract, but without success.
'l_lhere is a general indisposition, on the part of the citizens who would
be likely to engage in such a work, to undertake it ; and, indeed, I am
not satisfied it would be the best way of dr)ing the work, as the wall
itself needs repairs in many places to insure its safety, which should, in
my opinion, be made before the filling at these points is done.
On passing along the line of the wall, it is clearly seen that the filling near the back has settled considerably at many points since my
visit there in December last ; and on examining the wall itself, I :fi.mnd
many places where the foundation was separated from the wall,
leaving crevices varying in height from a mere crack to six inches, and
in length, along the face of the wall, as great in one instance as fifteen
feet, thus leaving the superstructure at these points without adequate
support, and allowing the filling on the back to wash out. I am not sure
whether these cracks are due to the settling of the foundF.Ition, or to the
washing out of the mortar and chippings of stone with which the top
sur1ace of the foundations may have been levetled up~ though the
latter supposition seems the most probable. But whatever the cause
of these defects, they exist to an extent sufficient to endanger the safety
of the structure ; and as it is much easier to repair the wall now than.
to rebuild it, I think it will be best to undertake it at once, in connexion with the filling. One place in the wall has been rebuilt by one
of my predecessors, it having fallen down from this cause. The foundation also needs protection at a few points where it is slightly undermined .
. As regards the filling, I am unable to see any 8dvantages that would
result from executing it to the extent proposed by the department. The
street in rear of the wall is above the ordinary tides, and is generally
dry, no water reaching it except at storm-tides, and then it runs off as
fa t as the culverts through the basin walls will discharge it. A li1tle
grading would certainly improve it by filling up a few lo\v place ; but
whether the general government or the city ought to do it, is for the department to decide. The mean height of the lowest line of the treet
between the two b sins, is 4' 11", the ref of the top of the wall being
taken at 9' 4". With the exception of this grading, I would recom~en.d no other filling except immediately on the b· ck of the wall, where
It m1ght be raised to within 1 inches of the top and sloped off towards
the treet at an angle oft. This would tend to throw the water that
breaks over the wall in stmm towards the centre of the street anJ out
of the culverts, instead f allowinoit to run down the back of the wall
0
and out under the found tion .
The filling, accor~in~ t thi plan, might doubtles~ be given out to
contract on terms w1thm the appropriation; but should the department
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decide to have the wall repaired, then it would be better to have the
filling done in connexion with it by day labor.
Very respectfully, your most obedient,
H. G. WRIGHT,
Lieut. of Engineers.
Gen. J. G. ToTTEN,
Chief Engineer, 1/Vasltington, D. C.

APPENDIX S S.
WASHINGTON,

D. C., 1lfay 24, 1853.

SIR: I have the honor to submit herewith a map of the survey of the

e_n trance to the St. John's river and Fort George inlet, made by parties
of the Coast Survey under an arrangement entered into with the superintendent, Professor A. D. Bache. I have also to submit the following
report in relation to the improvement of the bar, contemplated by Congress in the appropriation made for that object.
The river St. John's has its. outlet in latitude 30° 2or, runs in a
westerly direction, or nearly perpendicular to the coast line, to Jacksonville, an estimated distance by the windings of the channel of 25
miles, where it turns to the southward and runs · nearly paral1el to the
coast fi)r the remainder of its extent. Opposite to Jacksonville it is
comparatively narrow and very deep; through the rest of its course
from near its mouth to as high up as Palatka, and even somewhat above,
an estimated distance of over 100 miles, it is broad and generally shallow,
with the exception of the channel. After passing the bar a depth of
from 12 to 15 feet may be carried to Jacksonville, and from 10 to 12
feet to Palatka. Unlike most rivers of the same magnitude, it is seldom subject to heavy freshets in the rainy season, and its currents are
principally the result of the tide. It is in fact rather a succession of
lakes than a river, and may more properly be considered as an extensive lagoon, like Indian river. A little above Jacksonville its width is
said to be about five miles.
Its importance to the development of the resources of the eastern
section of the peninsula can hardly be over-rated, penetrating as it does.
the heart of the coutJtry through several degrees of latitude, and furnishing a ready means of transporting its productions to a market. The
country in its vicinity is being gradually settled up, and its agricultural
products are every year increasing. These all find their way to some
point on the river, from which they are shipped either to Savannah or
Charleston. The lumber business is also increasing with surprising
rapidity, and is now become an important branch of industry-the
lumber being shipped to our northern ports and the West Indies by
brigs and scheoners of as great draught as can be carrieJ ~)Ve~ the
bar. Nearly all the mills in East Florida are situated on this nYer.
The contemplated ship canal across the peninsula, the survey for
which was provided for by Congress at the same time with the appropriation for the improvement of this river, must probably have Its
eastern terminus on the St. John's, and will most likely be found im-
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practicable for want of a suitable outlet, unless means can be deYised
for deepening its bar sufficiently to admit vessels of a large class. On
the success of its improvement, too, rests the project for a railroad across
the peninsula, terminating :;tt Jacksonville, a charter for which was
granted at the last session of the State legislature.
The importance of the river to the prosperity of East Florida, and
the advantages thu s imperfectly set forth \vhich \vould be derived from
an increased depth of water on its bar, so as to permit vessels of a large
class to engage in its commerce, have for some time attracted the attention of persons interested in the advancement of their section of the
State, and examinations were made with the view of devising some
means of improving the navigation. One of these schemes, originating
with Dr. Baldwin, has met with the most favor, and has been submitted
by him to the department, and on his estimate the present appropriation
is understood to have been made. As his plan embraced the inlet 1ying
a little to the north of the mouth of the river, the survey on which the
map now submitted was founded includes it within its limits.
I have given to the subject of this improvement the greater part of
my attention during the past winter, and have studied it carefully, both
as a matter of duty and from a feeling of interest in the success of any
attempt to improve this the great river of Florida. The results of these
inve3-tigations are contained on the map of the survey and in the following remarks :
The obstruction to navigation at the mouth of the St. John's is the
bar at its entrance shown on the map, on which there is, at this time,
only seven feet of water at mean low tide. Bars are found at the
entrances of all rivers, harbors, inlets, &c., with which I am acquainted,
except those in the coral formations, and this one may, it is presumed,
be fairly attributed to the same cause as similar bars at the entrances
of rivers, &c., on our sandy coast, but not to the same as those at the
mouths of rivers which, like the Mississippi, bring down large amounts
of sediment fi·om the interior of the country, which is deposited where
the current of the river meet.~ resistance enough from the great body of
the exterior waters to deaden its velocity. The bar of the St. John's
is of hard sand; is di posed in a ridge which slopes off' each way, and
i. , as may be expected, at the point where the current of the river i
nearly deadened by the waters of the ocean. The water that flows in
and out of the river is very free from sediment a short distance up the
stream, and does not, I am sure, bring anything down in su pen ion
that i deposited on the bar. What little is brought down in this way
is depo ited alonO' the banlc, in the channel, which has soft bottom in
p1ace , _and perhaps outside the bar, where the soundings indicate soft
bottom m spots.
What, then, i the source from which the bnr is derived, and "\Ylwt
the£( rcc that brings it into position? The answer seem plain. It i~
due to the ocean water , and not to the waters of th river, and is
placed in it~ present position by the combined action of tbe sea and
the current of th e river. Along the shore of this part of the tate, and,
I believe, through the whole ext nt of our sandy coa t, the wat r for
some distance from the "'hor -line is shallow, often.leaving bank ofpure
fme silicious sand bare, or n~arly bare, at low water. Thi .. boal
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water extends out about the same distance from the shore at different
points of the coast where the circumstances of exposure to the ocean,
and other disturbing causes, are the same. Applying this to the coast
both above and below the entrance of the St. John's, and we have a
line of flats extending along the shore whicb, when acted upon by the
current of the river, would undoubtedly be forced seaward to some
extent, thus making a bend outward in the line. We therefore see,
where the river empties its waters into the ocean, the outer edge of
the shoal curves outward, being further from the coast than either above
or below. Over this bank, or shoal, the waters of the river pass, not
in one direct line, but spreading out over its whole extent, as soon as
it loses the confinement of its banks. The whole volume is not spread
out equally over the shoal, but a portion of it retains its direction, and
continues on to the outer edge, where the bar proper is found, and
where the depth is greater than at any other point.
As the bar is a shifting one, it seemed necessary to ascertain, if possible, all the facts connected with these changes; and, after many
inquiries of pilots and others supposed to be best informed in the matter, I have come to the conclusion that the prime cause of every decided
change is a heavy storm, which, by the heave of the sea and the
temporary derangement of the current, destroys the existing relations
between the usual forces, and establishes new relations among them,
causing the waters to make thPir way out in a new direction, where
the force opposing their egress is less than in the old one. It does not
seem that this new direction is a permanent one, or rather the one it
must necessarily keep till another storm occurs, but only a general
course, from which it may change from day to day within slight limits.
For instance, the present channel was found more than two years ago,
and has been subject, during the interval, only to slight variations. At
present it is working very slowly to the southward, a direction that
seems more natural than its present one. Nor should it be understood
that when a new channel is found it is completely formed-that any
storm makes one where none was found before. The storm only
causes such changes in the form of the ·shoals, depth of water, &c., as
to make the commencement only, perhaps, of what will become the
true channel, most subject to change; and the one referred to above as
liable to shift, is that outside ofthe inner buoy.
I have thus far spoken only of the shifting of the channel in direction,
and not of any changes of depth on the bar. A variation of depth is
liable to occur at any time, and does not, by any means, necessitate a
change of direction or position of the bar, and is caused entirely by the
direction and force of the wind. When the wind is off' the land, and
blows with violenc_e for a c~nsiderahle tir~e, the rapidity and du~ation
of the ebb current 1s much mcreased, and a deepenina of the bar IS the
result. It is said, under such circumstances, to ru; out at least 18
hours in the 24. On the return of the wind to a direction on or obliquely on shore, the bar soon fills up again to its usual depth. I sh_all
have occasion to refer to this again when speaking of principles wh1cb
must, in my opinion, govern in any improvement attempted..
The sand-h1lls and banks of the river near the mouth bemg of fine
sand, are easily moved by the water and wind, and are very prone to
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change in form and position wh n th ·wind i at aU strong, a portion
being carried into the river an l throw,.n up in other places without
affecting the depth on the bar. Th e and
eem confined to. the
river itself in their effects, chancrin(Y the d pth of water at vanous
points not in the channel way. F r in tan , the bank on the south
side is rapidly progressing in pa t th li aht-hou .. e, having increased
both in extent and height since I fir "' t arriv cl t the mouth of the river,
and indeed since the survey of thi part \vas made; and this sand is
derived, in part at least, from th s banks and sand-hills. The shoal.s
that extend out to the bar, as w ll as the bar itself, are also of thls
character of sand, easily moved by the curr nt or heave of the sea,
and but for the equilibrium establi h d between the various forces
tending to its motion, the shoals it forms would be sensibly changed
from day to day. As it is, they are nearly table, preserving generally
the same shape and depth of water; and the same may be said of the
bar itself.
The direction and force of the currents are distinctly shown on the
map o~ ~he survey for the various points at which they were take~.
In additiOn to these, which were obtained with great care by ~apt~m
Craven,. with a float made for the purpose, he observed the dtrecpon
and estimated the force of the current whilst makina the soundmgs
over the shoals on both sides of the outlet ; the directigns being determined by the way the boat tended when anchored for the purpose of
taking the angles of position. The general directions of these were
all sea~ard on the ebb tide-the natural course they would tak: when
spreadmg c:ut, from being no longer confined by banks-and their veloCity at ~o time ~xce~ded half a knot, in his judgment. On the ?hange
o~ the _tirle the d1rect10ns were reversed. Like all large estuanes, the
directwns of the current and tide do not chanae simultaneously, the ebb
current here running from one to two houi~ after the flood-tide h~s
commenced, and in strona westerly winds much longer. The same IS
true for the flood· curre~t and tide. It is not found, howe":er, th~t
~here are any ~ec~ded counter currents along the banks ~unng this
mterval; so this nse must be accounted for by the swelhng of the
~aters of the ocean meetin 0a and rai-,in a the level of the water of t~e
0
nver
·
·
·
m
1
. ' wh·Ic h' fjrom Its
Inertm
of motion;:, continues to run fcor a t'me
Spite o~ the force opposed to it.
'
Tak~~ one of the tides--the ebb for instance-and following the cur·
rent Whit bm the limits of the cha~nel it may be distinctly traced lout
over t e ar prop . b
'
·
h h e1 be ow
the
d .
er ' ut on approachin a the edge oft e c ann £ ther
out ~~~r Ft;:~~~~ the no:th .bank, the c~rrent is there found to e~hus
, 'd bl
s, and Is dispersed into the waters of the ocean. the
a consl era e part .of the water of the river is delivered, not over .
bar, but over the Wide extent of this shoal and its effect in deepenlllo
the bar consequently lost. Th
·' b
.d to a less extent, of
the currents over the b k
e same may e sal '
.
·
rea ers on the south side of the nver. G rge
T I.da1 ob servatwns
.
were t· 1
d
Fort eo
inlet, which show a general cl{en both on. the nv~r an 1~iah and loW
Water in the two streams ~h~c~rrence In the ttmes o t ~hich in the
river co.ntinues to run, a~ has ~ Is not true of the .fu~e~o; from one to
two hours, and in heavy wi d ~en before remai {e .'d has changed,
n s Still longer, a~ter the ti ~
(1
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whilst in the inlet the changes of tide and current are nearly simultaneous. The current and tidal observations also show, that whilst the
current in the river channel continues to run after the tide has changed,
that through the swashes changes nearly at the same time with the tide,
and of course at the same time with that in the inlet. Taking the last
of ebb, for instance, the current of the rivPr runs out, spreading itself
over the shoals till low tide ; but on the commencement of the flood,
the ebb current is mostly confined to the channel and out over the bar,
whilst over the shoals and through the swashes, what current there is is
in towards the river-that is a flood current. The velocity of the current over the shoals and through the swashes, is small in comparison
with that in the main channel of the river. No current has been detected running from the bar to the inlet, or the reverse; and Captain
Craven's observations discover no other current off shore than that produced by the wind. Along the outer edge of the shoal, the flood sets
to the southward and the ebb to the northward, the velocity not exceeding half a knot in moderate weather, but much influenced by the
wind. There can be no question, I thiuk, that in all the currents over
the shoals, through the swashes or rudimf'ntal channels, and those exterior to the shoals, the direction and force of the wind exercise much
influence over the direction and velocity of the currents-that what is
true at one time and in one kind of"weather, may be found untrne at
another-though I believe the above results are in conformity to the
general law, and any departures fi·om them will be found to be exceptions.
Having stated all the facts collected which seem important to the
consideration of the subject, I will now give what seem to me the principles which must govern in any attempted improvement of t~1e bar.
It is seen that, under the same circumstances, the depth of water on
the bar remains about the same; that when undisturbed by extraneous
influences, no change takes place; but when this condition of equilibrium is disturbed, the depth of wuter at the principal outlet, and often
its position, are changed; that westerly winds, which increase both the
duration and velocity of the ebb current, always tend to increase the
depth at the bar, whilst winds on shore soon bring it again to its former
condition. MerPly deepening the bar, then, will be of no avail ; it
must soon fill up again, unless some means can be devised to prevent
it. To gain this greater depth and retain it, a greater volume of water
must be made to pass ov~r the bar, requiring a greater space for its
discharge, or what wjll be equivalent to increase uf volume or greater
velocity, or both combined. Of this there can be no two opinions. The
effect of an increased volume would doubtless be to increase both width
and depth of the outlet; but would it increase its depth in proportion to
th~ width?
It seems to me not, if the width of the outlet over the
bank is not restrit:ted; for is it not a \vell establi shed fact, th ut on these
bars, after a certain depth js obtnined, an increased velocity or volume
increases width rather than depth? that sand is much ea<::ier moved.
near the surface by c;urrents than nt greater depths?
.
Whilst I feel satisfied as to the principles that must gove1 n m ~ny
attempted improvement, I am not so confident as to the mean by wluch
these principles should be carried out. Indeed, I am free to confess
Part ii-33
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that I see no plan which I would be wi~ling to ~ubl?it, as rromising
any certainty of success. In an undertakmg of th1s kmd t~e Judgment
of more than one person is desirable, as promising more reb able results
from their united experience and skill, and in commanding the confidence of the public in the correctness of their decis on. I would therefore :::uggest to the department the propriety of sending a commission
to exe~mine the river and submit a project, before any action is taken ..
As the instructions of the department, however, require me to submit
a plan, it may be expected that one, however unsatisfactory, will be
offered. It seems to me that the only project that can be 11t all reliable, is to confine to the channel the waters of the river that pass over
the north shoal, by a breakwater running nearly parallel to the channel,
and extending irom the shore to as nenr the present bar as it can be
carried, thus securing a much greater volume of water, and consequently a greater depth over the bar. That this would improve the
bar, so long as the channel retains its present direction and position,
there can be, I think, no question. \iV.,.hat the result would be if the
channel were to shift to the southward, cannot be so easily foretold.
Th e influences, too, might, and probably would, be only temporary,
from the sand gradually working out behind and beyond the extremity
of the breakwater, and finally producing a bar further seaward; though
it does not seem that this chmger is so great here as in the case of rivers
whose bars are produced from deposites brought down in suspension by
their currents.
Whilst giving this, as what appears to me the most apparent as well
as the only project promi sing success, I am far from saying the plan is
a p racticable one. The sea breaks heavily over this bank a large portion of the time: tbe bank itself is of fine sand, easily moved by the
water; ancl it \vould seem almost impossible to overcome all such obstacles as the heave of the sea and the excavating power of the currents,
and construct anything upon it which would resi~t the violence of the
storms-at least at such cost as \vould be considered admissible. I
m ay over-estimate the difficulties of such an undertaking, but I think
not. They will of course increase with the extent of the work from the
shore, being greatest at the outer extremity.
Ncar the shore, say to the first shoul, the work would be comparatively ea8y of construction; and indeed the desired effect might be obtained by sinking a line of wrecks, against which the sand would be
likely to accumulate sufficiently to form a barrier to resist the storm~ .
It is not po.: iblc to foresee v.-hat nction the water would produce on
the sandy bottom along and particularly at the end of such a breakwa:t r as is propo. eel ; it mioht accumulate the sand , or it might cut it
awa , leavinrr a de p channel. Nor js it possible to say how much
ff ct houlcl be xp ctcd from a short breakwater in deepening the
bar, thou rrh orne ben fit to it must re. ult, if the foregoing reasoning be
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The only other project that has been at all studied is the one proposed by Dr. Bald win, and which I return herewith, with the request
that it be considered when the su~ject is examined. Dr. Baldwin has
taken great interest in the question of the improvement of the bar ; has
examined the locality personally, and has come to the conclusions set
forth in his report. His project is certainly a very ingenious one; the
means required for its accomplishment very small ; and his confidence
in its success mo~t sanguine. I am sorry I cannot agree with him, but
my own convictions constrain me to differ entirely in opinion as to the
promised success of his plan, which ought, and I hope will, be attentively eonsidered by the department anJ board when the subject is investigated. I believe he intends to draw up another report which shall
embrace other facts, and place his theory in a shape more satisfactory
to himself than in his original paper, and which he will forward to the
department as soon as prepared.
A breakwater on the north shoal, only, is spoken of in the foregoing
report, though one on the shoal on the south is required to carry out the
project fully ; but as the first is by far the most necessary in my opinion, and should be the first tried, the other is not recommended at this
time.
·
It was at first supposed that the protection of the light-house and the
improvement of the river might both be effected by the same means,
and authority was given to combine the two appropriations towards
attaining the common object. As my report to the Light-house Board
proposes a project of O!Jerations entirely distinct from that recommended for the improvem ent of the river, the two appropriations ought
to be hereafter separated.
Respectfully submitted.
H. G. V.VRIGHT,
Lieutenant if lfJ!lgineen.
Gen. J. G. ToTTEN,
ChiefEngineer, Washington, D. C.

Notes to the foregoing report.

I have been struck by the fuct that the mouths of the only rivers and
inlets I have seen on this co 1st seem to be gradually working to the
southward-a coincidence that may be entirely accidental, or it may be
the result ot· a general law. I have seen this in the case of Mosquito
inlet, from the sketch of Capt. Rogers'~ survey; afterwards at St. Augu~tine; then at St. John's ancl Fort George inlet; and I understand
the same is true for St. :Mary's, or rather the entrance to Cumberland
sound.
The north bank of the _St. J olm's is marshy for several mi~es up, except the mere scmd-bankJuSt at the moutb, whilst the south IS bordered
by a range of sand-hills as far up as the mill. Along this southern
shore, between high and low water, the marsh mud is found, _in whic_h
the roots and stubs of the grass are still quite perfect; and tlus mud IS
also found underlying the sand-hills wherever wells have been dug,
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showing its connexion with the m<ush in rear. These sand-hills themselves are unquestjonably gradually travelling to the southward, as is
shown not only by this mud, but by the palmetto trees which are still
growing out of the tops of the hil1s, but whose trunks are entirely
buried up. Many of these trees are just being uncovered by the wa~h
ing away of the face oftbe hills, their trunks bt>ing now exposed down
to the roots, showing that they grew on ground but little above the
high-water mark-that is, in rear of the sand-hills as they then existed.
As the great s1orms that affect the coast are mostly f1·om the northeast, may not this gradual movement of the mouths of these rivers and
the sand-hills on their banks be fairly attributed to their agenc:y? It
would seem to be a cause sufficiently powerful to produce such an
effect, and is, moreover, the only apparent oue. Storms from a direction off the land are ofteu severe, but their influence in producing
ch<~ nges of this kind are small in comparison with the northeasters,
which have a vYide sweep over the oc:ean, and whose power is not
diminished by the obstacles that are constantly opposed to th e wind off
the land. The1"\e last winds only serve to retard the effects that\\ ould
be caused by the storms fi·om the ocean-not to annul them.
If this supposition be true, may not the material of the bar of the
river be derived frnm the sand along shore, which is thus driven 1.0 the
southward by these storms into the c:urrent of the river, and deposited,
in part, on the bar and shoal'l , and which constantly tends to move the
bCir h11 ther out? If so, will not a b1 akwater on th e north shoal serve
to arrest these sands <md s cure permanenry to any improvement in
depth produced by the contraction of the outlet?
I am inclined to think the shifting of the bar of this river to be less
in amount than is generally asserted. If we look at the map, we see
over the north shoal, near the entrance, two very distinct swashes,
through which there is but about two feet less water than over the bar.
Any storm fi·om the c::outbward, and perhaps any dir{'ction on shore,
might act upon the present bar enough to incline the current through
either of th(:se, :-md produce in it a greater depth than through the prt>Sent outlet. This current, when once established, would retain its direction till changed by a no: her storm, or till gradually filled up as the old
one opeued. The . . arne may be said of the south side, where there is
full i:lS much water as on the north side, though no swash c:hannels.
\Vhen an old chan:J l becomes very bad-that is, should the pilot seek
for bettC'r ·wat r :md a new channel is proclaimed, they observe these
change only so far a they apply to their own business, taking little if
~ny ~1otic ofoth rs, however inter sting or necessary to persons iuvestlg<~tmg the ubject wjtb a view to devising projects of impruvement.
nee the chann l ran out to the outhward in a position not easy to
defin , but probably nlong, or perhaps over, the edge of th . . outhern
bank, but did not continu there long. It grew gradually wor e, acc?r?ing t the t::'ti o11y of ~r. Pulna, an int elligent citi2en of the iclmty, at that tunc ·no-arr ·d. m th liv -oak busines , wh n a channel
·wa:-s fo~nd n~a.dy or quite in the po it ion of the pre ent on . The curr. nt h mg divided b t"\: I1 th · _two, n ith r pos es .. ed sufficient d pt?
~or th v ·.: t_ h bad •no-no-ed m freighting hi timber, and he h<Jd 1t
m ·ontemplatwn t try to g t an appropriation for sinking some old
J
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wrPcks in the southern one to stop it up. Fortunately the straight one
soon improved, and the other filled up of itself.
Should any attempt to impn •Ve the bar be successful, it would be
necP-ssary to make some improvement in the river between the mouth
and Jacksonville in order that it may be available. Just below what .
is called Davis's Point-about ten mlles above the bar-the channel becomes very narrow, and as shallow as twelve feet, furnishing a. depth
at high water of say fourteen to 1itleen feet; a greater depth than this
could be commanded to Jacksonville only by improvements at this
point. Above Jacksonville the channel hecomes shallow again, giving
no greater available depth tha.n twelve feet to Picolata, and ten feet to
Pilatka-so say the pilots. Rise of tide above Jacksonville, according
to the same authorities, does not exceed one foot.

H. G. W.

APPENDIX T T.
JACKSONVILLE, FLA., January 6, 1853.
SIR: I have just returned to this place from a visit to the "Haulover,"

and have the honor to submit the following report of my examination,
with a proposed plan for forming the contemplated channel between
the two l<'lgoons.
The HauLover is a strip of land about 2,150 feet wide at its narrowest part, separating the waters of the Indian river and Mosquito
la~onn, and is the point at which the boats traversing those two bodies
of water are carried over. In 1845 a survey was made of it by Lieut.
Blake, of the topographical engineers, under the direction of General
Worth, with the view, as is understood, of opening a passage through
it for boats, in order to facilitate the transmission of supplies for the
troops then stationed at several points along the coast; the labor to be
performed principally by the troops themselves. Two lines of levels
were run across the Haulover, which are shown on the tracing herewith, and which I have assumed to be accurate. As the high winds
and rains during the two days I was there would not allow of tbe
levels being taken, I concluded to rely on those given by him, particularly as they seemed to correspond with the form of the ground as it
now appears.
In regard to the character of the ground, the examination satisfied
me that the rock extends further than he imagined, as I found it within
twenty feet of the Indian river side, and about :fimr hundred feet fmther
on the other than the la::;t well in which rock is shown. At this po.int,
its depth was five feet below the surfaC'e. Until the rock dips off'
towards the Mosquito side, .its average distance below the surface may
be taken at 2' 6" ; the upper surface being quite uneven.
.
The sand is generally interlaced with the roots of the several kmds
of growth with which the Haulover is covered, containing soJ}le matter
that looks like clay, and stand::;; at a very steep anale. The p1ts dug by
Lieutena~t Blake still remain, with sides nearly ~ertical, _thus showing
the tenac1ty of the earth. One hole which I bad dug m the sand to
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the depth of five feet was made with vertical sides, and showed no
disposition to cave in. The rock resembles th e coquina of St. Augustine, but is, I think, rather harder. Like that of the keys of the reef,
it has an upper layer about three feet thick, which is much more compact and tenaci<tus than that below. Indeed, Lieutenant Blake calls
the underlying mass "shell," though it is hard enough to require the
use of a pick in the excavation, and -v-vili, I beli eve , stand vertically
when excavated and subjected to the action of the water, though liable,
of course, to some abrasion in time.
In fixing upon the width and depth of the canal, both the ch8racter of
the boats likely to use it and the amount of the appropriation should
be considered. As far as I can learn from the p ersons who have been
up and down the lagoon frequently, and profess to be pilots, there eannot be carriecl more than two feet at th e :Mosquito to the Haulover.
T he boy who piloted our boat up, and is said to understand the channels well, carried us through what he said was the best water, and he
grounded us several times. Two fe et water would therefore seem to
be depth enough for the canal, and will flo at any boat. now used on
either bgoon. Eight feet width at the bottom would also seem to be
ample for the wants of such boats.
I \vould therefore propose a channel eight fe et wide at bottom, with
sides vertical wherever the rock occurs, and with slopes of not more
than 45° from the horizontal wherever the excavation is in sand. This
is as much, it seems to me, as can be do11e with the present appropriation; but should an additional one be made as requested, and the
proposed width or slopes to be found insufficient on trial, they can be
modified.
Since I have been here I have heard of several persons who have
some idea of offering for the \Vork if it is let out on eontract ; and one
of them accompanied me on my visit of examination. As the persons
referred to are both reliab]e and responsible, and as, from th e means
at their command; they can do it for a much le s sum than it can be
done by the government, I would recommend that authority be given
me to enter into contraet for its completion at the lowest responsible
offc'r below the amount appropr iat cl. As it seems to me the best mode
of executing the work, I have determined, wbiht awaiting the decision
of the department, to invite propo~als by advertisements, in order to
save a. much time as possible. ::)ix montlJs will be fixed for its completion, though it is doubtful w l1 ther men can work there after June
on account of tbe mos<]uito:-:, which n.r said to be unbearable during
tb
ummer month ~ ; iud ·cd they w .rc almost so during th e lulls of
th e wind wh n I wa · th r , on the 29th and 30th of December.
Iy e timat of the amoun t of ex ·avation, according to the dimensions propo ed a ho <', i a::; follows:
Hock and " ·h·ll' ------·----------- 2, 40 cubicyarcb.
Sand. -.-.---------- ....... _. ___ ._ 3,16
"

T tal .. -- .. - ... -. ~ _... . . . 6,00
'I hi,.; continu · the C'hann ·1 ., 0 f · t into
:-bor -lin .

"

ach lagoon beyond the
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The sum of $5,000 would seem large for the excavation when the
number of cubic yards is considered; but when all other expenses
are taken into consideration, such as the collection and transportation
of a force to the spot, the cost of provisions, shelters for the men, boats,
tools, and implements, and the necessary supervision, it does not appear to me to be exorbitant, nor do I think it can be done for that sum
unless it be by a person having a force of his own, with other facili~ies
for doing the work.
I would respectfully request that the departmrznt give me instructions in this matter at as early a day as convenient, as it is very desirable that the work be undertaken without delay.
Very respectfully, your most obedient,

H. G. WRIGHT,
Lieutenant

if Engineers.

Gen. J. G. ToTTEN,
Chief Engineer, Washington, D. C.
P. S.-I have not time to complete the sketc:h referred to, but will
send it by next mail.

H. G. W.

APPE~DIX

T T-1.

JACKSONVILLE, FLA.,

Janua1y 10, 1853.

SrR: I have the honor to send herewith the sketch of Lieutenant

Blake's survey of the "Haulover" mentioned in my letter of the Gth
instant, and, on the same tracing, the cross-sections of the canal, as
proposed by me.
,_
On looking over my letter to the department of the 6th instant, it
occurred to me that my views in relation to the sufficiency of the slope
proposed for the sides of the canal might be misunderstood, and I would
therefore say that I am far from satisfied that the earth at that angle
will stanJ for any great length of time when su~jected to the action of
water. Twice the slope for the part exposed to the water would not
probably be too great; but such an amount of excavation as this would
require, would, in .my opinion, fiu exceed what can be done with the
funds now available, and therefore I endeavored to auopt a section of
such form as could possibly be completed for $5,000.
It is impossib1e to say with any certainty what the minimum slope
should be, without trial, and, furthermore, what the action will be on
the sides and bottom when subjected to a current. There is little if
any regular tide in the lagoons ; but all the perwns acquainted ,~ith the
locality, with wbom I conversed on the subject, agree in say1~g that
tides are created by the winds, which blowing up one lagoon, rmse the
water on that side and diminivh it on the olher. This is probably true
for the Indian river side, which is narrow and funnel-shuped at the
Haulovcr, but is not so certain on tbe other where the Mosquito lngoon is
several miles wide. There was a strong north westerly ~ind blowing
directly up that lagoon during our stay, which did not affect the depth
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of water sensibly. If, then, the water is ra!sed at ali on the I.I_Idian
river side during such high winds, a current will of couJse be esta bllshed
through the canal, which may be strong enough to k~e_p open an.d. even
deepen the portion through the sand, and preserve 1t m a conditiOn to
be useful to such boats as are now used on the lagoons.
I would still request tbat the additional $5,000 estimated for by me
in my letter of Novemher be as~ied from Congress, in ?~der to secure
a proper and permanent channel m case the first attempt fails of success.
Very respectfully, your most obedient,
H. G. WRIGHT,
Lieutenant of Enginee1·s.
Gen. J. G. ToTTEN,
C!tiej Engineer, Washington, D. C.

APPENDIX T T-2.
ENGINEER DEPARTMENT,

Washington, January 31, 1853.
SIR: Lieutenant H. G. Wright, corps of engineers, has submitted a

project for connecting the waters of the Indian river and Mosquito
lagoon, at the Haulover, Florida.
He proposes to apply the existing appropriation to the construction
of a canal, in a straight line at the Haulover, from the Indian river to
the Mosquito lagoon; the canal to have a width at the bottom of eight
feet, and a depth of water of t'vo feet. Where the excavation is through
sand, the sides of the canal will be sloped at an angle of 45 degrees;
anJ where it passes through shell-rock, they wi1l be vertical. Lieutenant Wright considers the above dimensions to be as great as the
appropriation will admit of, and also sufficient for the wants of the
boats that are likely to use the canal. He proposes to execute the
work by contract, considering that there are persons in the neighborhood who, from the means at their command, can do it for a much less
sum than the government can.
The board of engineers have had this project under consideration ,
and approve it.
Th y sug?'est that a berm, to prevent the washings of the slopes from
getting jnto the canal, and a gutter to lead off the drainage, be provided
If the appropriation will admit of it. Lieutenant Wright also proposes,
should an additional approprjl:ltion, which he urges, be obtained, to make
th . lope more gentle, and to incr ase the width of the canal, so as t1>
secure a prop r a11d perman nt channel in case the first attempt fails
of. u cc c~s .
Nitb y ur approbation, Li ut nant Wright will b in tructed to carry
out hi ~ pntif' t a tat J abo ; and in the event of th re bejng m an.
~ r tb ' purpo. a fterwur? ·, t apply th m t th pr rvation and improv ·m ·nt of th e w rk, m . . u ·h way as exp r1ence and b ~ ervation
ma. indi ·ate t b mo.·t appr priat .
A · advantag ou prop ition · ~ r th ex cution of the work cannot
be 1 k d for from a di ·tanc , propo t dir ct Li utenant Wright
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to circulate his advertisements in the vicinityi nstead of issuing them
here.
The report of Lieutenant Wright and that of the board of engineers,
together with a map, are submitted herewith.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Bvt. Brig. General, Col. if l!Jngincers.
Hon. C. M. CoNRAD,
Secretary if War.
Approved:
C. M. CONRAD,
Secretary of War.
FEBRUARY 1, 1853.
The officer was instructed to carry the project, as approved, into
execution accordingly.
APPENDIX U U.
MoBILE, November 25, 1852.
SIR: Although I have not completed the duties demanding my
attention at New Orleans, as directed by the Secretary of War, I have
availed myself of a few days' leisure to come over here and proceed
with the duties assigned to me at this place.
I am now prepared to report on the improvement of the harbor of
:Mobile, "at Dog river and at the Choctaw Pass," under an appropria-·
tion made at the last session of Congress; and I have the honor to
submit "a project, estimates, and plan of administration fur carrying
out the intentions of the appropriation."
It is proper to state that I have been abundantly supplied with
extracts from the work of the Coast Survey, showing accurately the
condition of the above-mentioned points at a period as late as 1850;
and that, in consequence of this important assistance, I have found it
only necessary to make a personal examination, by sounding the channel through Choctaw Pass and over the Dog River bar, down to the
anchorage of the" Upper Fleet." The examination resulted satisfactorily, in showing that no material alteration had occurred in the course
of the channels, or in the general character of the same, since the
hydrographic surveys of Lieuts. Patterson and Alden, of the Coast
Survey service. I am thus enabled to form a project, make estimates,
and arrange a plan of administration, with facility and accuracy, at a
cost, up to this time, of only ten dollars, thereby saving a considerable
expenditure of money and time that otherwise would have been necessaiy. It is due to the distinguished Superintendent of the Coa~t Sun~ey
to state these things, and to acknowledge the promptness w1th wh1ch
he has placed at the disposal of the Engineer department the valuable
information at his command.
It app ars that the improvement of the Choctaw Pass in 1~39 exhibited a channel 12 feet deep, and 120 feet wide, throughout Its extent;
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and that only thff~e sections of the proposed channel over Dog River bar
were dredged. No further appropriations being made for this object,
no fi1rther work was done, within my knowledge or that of the Engineer
department.
That the improvement proved very beneficial to the navigation of
tbe Choctaw Pass, there is no doubt; for vessels drawing 11~ feet can
now, at high \Vater, pass easily up to the city. As the work was suspended before a thorough channel had been dug through the Dog River
bar, the channel of that bar remains unchanged in its natural condition,
and we eannot, therefore, speak with the same confidence as to the
probable result of dredging this bar on the score of permanence; but we
have reason to believe that the results would not materially differ from
those produced at the Choctaw channel. It is supposed by pilots that
the con::;tant passing of vessels, many of them of a draught of water
something greater than the depth of the channel, ·would contribute to the
maintenance of deep w a ter.
If 12 feet in depth through the Choctaw channel were excavated in
1839, then I find that the channel has fil1ed up about one foot ]n 13
years, or a little over onP. inch per year. Assuming this to be the case,
we are able to estimate the annual expenditure necessary to keep open
the new channels proposed to be dredged. The amount is so small,
in proportion to the great advantages to be afforded to the commerce
of M· >bile, that we are greatly encouraged to persist in the system of
dredging for the proposed improvement.
Besides dredging, th ere are two other methods suggested for deepening these channels : that of harrowing the bottom, and exposing the
material thereof to be carried o{fby the ebb tidal current; and that of
jettees, to be extended fi:om Pinto's island on one side, and from Choctaw Point on the other side, following the present channel through
Choctaw Pass and over Dog River bar, down to the 12'.5 curve in
.1\Iobile bay.
The harrowing opera6on would not answer here, though it may
prove successful in alluvial rivers, or shorter lines, and where there is
a current of four or five miles per hour; but the ebb tidal current out of
these channels would not be strong enough to carry off the material
harrowed, even if the line of operations were a shorter one.
The construction of jettees on a line extending down to the 12'.5
curve involves a large expenditure of money, affording no adequate
assurance of permanent benefit. Depo ~ites of alluvium would soon be
form ed around the mouth of the jettee in a much shorter time than the
advocat ofthe scheme imamne. Besides, it is doubtful if the channel
within the jettee would become deeper very rapidly, for the flood tidal
curr nt would mov , back in orne d err e the material mov d forward
Ly the hb current. In the mean time the river is con tantly supplyina matt r, a i tina to replac wh·1t t.be ebb current had carried
be 'On~ the mouth of the j ct.t .'·, .in exc
of that brought back by the
fl od tidal current.
n qml1bnum would be stablish d betwe n the
·po.,ltma an ebb an Il od tidal force in thi ca~ , as in oth r
ut th matt r i too compl x to b clisrelating to alluvial riv r. .
cu eel h r ; few or no facts h· v be n ·oil ct cl illu trative fit. A
r ·at d al of obs rvation and study mu t be ha b for it may be
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profitably discussed ; nor is it necessary in this case to discuss the
matter, since we have at hand cheap and available meam; :fiJr improving this harbor, with assurance of good ·results, and their fi1ture
maintenance at a small annual expense.
Dredging, then, is assumed to be the best means to be applied at
present to the proposed improvement.
The accompanying sketch exhibits the projected course and extent
of the dredging operation.
The operat1on is carried through the Choctaw Pass-12'.5 deep at
low water-into the natural channel terminated at A. It is resumed
at this point and carried S. 10 E., 600 yards to A' B, where it joins
the channel of Spanish river. It thence proceeds, following the present
track of ships S. 19.30 W., to the "lower stake," and thence S. 16 W.
to B', on a line of 3,2GO yards. From B' it is carried to D C' S. 2 E.,
1,150 yards; and thence to D' in 12'.5 water, S. 30 E., 6,750 yards.
The line from Choctaw channel to B' follows the present channel or
track for ships. From this point to its terminus at D', the line follows
the best water to the 12'.5 curve.
Collateral means may be adopted to increase the volume of water
passing down the Mobile river, by deflecting a portion of the current
now passing through the Spanish river at its junction with the 1\fobile
river, and by closing the branch of the Mobile river at the head of
Pinto's island. The latter might be done at once at a cost of $2,000.
But the former should be carefully considered; and, if adopted, the
means gradually applied, so as to avoid any violent change in the
chan'lcter of the Mobile river~ as regards width and depth. Perhaps,
as the experiment proceeded, it might be found beneficial to close up the
Spanish river altogether. There is no doubt th~t either the whole or
a part of the volume of water now passing down Spanish river, if
turned into the Mobile river, would deepen the river in its shoal places
opposite the city. The increased current would likewise act favorably
upon the outer dredged channels.
The present and prospP.ctive commerce of 1\Iobile demands greater
facilities than it now possesses, in the way of access to the city of
vessels drawing more than 11 ~ feet at high water. It has been suggested that, in order to afford these facilities, a channel should be excavated at a depth of sixteen feet at mean low water; extending down
the Mobile bay to what is called the "Lower Fleet;" but it is not in
place here to consider the suggestion, as the appropriation by Congress,
and the instructions of the Engineer department, direct attention solely
to the improvement ot the "harbor of Mobile, at the Dog River bar, and
at C!wctaw Pass.''
The term Dog River bar is not well defined, and is not properly
applied. The obstruction to the navigation which ]tis meant to represent cons]sts of an extended shonl or mud fiat, formed evidently by
deposites, the material for which is discharged from the great Alabama
and Tombeckbee rivers, through their several branches-the Tensaw,
~ panish, and Mobile-int~ ~Iob1le bay. I take for .granted t.hat the
small stream called Dog nver has very little agency m supplymg material for forming this shoal or fiat. The commencement of it may be
placed at the curve 12' 6", where the water, in passing upward, ex-
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hibits regular though gradual diminishing depths to the junction of the
Mobile and Spanish and Tensaw channels. Below this curve the
12' 6" deptb is preserved for several miles, tlms establishing the curve
above alluded to as the limit of what is called Dog River bar. Assuming this to be the case, I find myself not beyond my instructions in
considering the improvement of the Dog River bar as properly extending to the 12' 6" curve.
To ~ffect this improvement, and produce a depth of 12' 6" at mean
low water, referring to the tide-mark of the coast survey, with a width
of 100 yards-which dimensions are deemed not more than sufficient
for facile navigation-there must be excavated 868,929 cubic yards of
mud, as follows :
Yards.

Average depth Cubic
in feet.
yards.

In the Choctaw Pass ... _..... . . . 940 by 100 by 2.8
1.1
100
Pass A A' ... _. . . . . . . . . . . . . . . . . . 600
3.34
" B B' .............. _.. _.... 3,260
1 oo
3
"CC' ...••........•........ l,150
100
1.25
"DD'----------------------6,750
100

87 '733
22,000
362,946
115,000
281,250

Cubic yards .......... __ ..... __ ... _.. _...... 868,929

----

Estimate.

To perform this work by dredging, there would be required! dredging machine and hull, capable of discharging 3,800
cubic yards of €arth per day, complete in all its parts,
with steam-engine, cabin, anchors, cables, boats, &c. . . . $16,000
5 mud-hoppers or tenders, to hold 100 cubic yards each, with
everything complete, at $1,500. __ ....... __ ......... .
7,500
Contingenci~s, say .. _.. _............................ .
500
24,000
To excavate 868,929 cubic yards, at the ratfl of 3,800
yards per day, would require, working days......
Allowing for Sundays ... _... . . . . . . . . . . . . . . . . . . .
And fur casualties of bad weather, &c ........... _
We have, as the probable duration of the work..

229

5~

84
365

To support the dr dge, and tenders in full nperation, it
would be neces ary to provide2 cords per da. , at $3 50. _. _.. __ . ___ ... _ $7 00
Fuel.
Crew. 1 superint ndent, at (per day). ___ .•. ___ ._. 3 00
1 rna te __ . . . . . . . . o. _ •.... _____ . _.. ___ . 2 00
1 engineer .. - . - . . o. _ . _... ____ ... __ . __ _ 3 00
1 assi tant ngine r and black. mith ______ .. 2 50
6 d ck hand , at 1 25 . .... ___ . __ . _... __ 7 50
2 fir men. - - .. - . . . - - - - .............. . 2 50
1 ervant or attendant ......•. _. _. ______ _ 1 25
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Crew for hoppers. 4 mates, at $1 50 each . . . . . . . . . $6 00
12 men, at $1 25. . . . . . . . . . . . . . . 15 00
Contingencies of barge crew, repairs, oil, &c. . . . . . . 10 25
Total cost of working the machine in full operation .. 60 00
365 days, at $60 per day, is ... ____ .. __ .... _........... $21,900
In case it should be necessary to employ a local superintendent, his pay would be $3 per day for 365
, days . _..... _..... __ . . . . . ..... __ ... _... ___ . . 1, 0 95
A clerk, at $1 per day ... _... _............ _... _.
365
Contingent expenses .. _.. ____________ ... __ . _. . . .
240
1,700

Balance of appropriation . _..•........ __ . __ . . . . . . . .

47,600
2,400

Amount of appropriation. __ .. ___________ . __ . . . . . • •

50,000

I have received specific offers to build the dredging machine for
The person offering
to perform the work is Mr. A. C. Jones, of New Orlea.ns, an intelligent
machinist, well acquainted with dredging machines aud the practical
working of them. He is in full possession of all the improvements up
to the present time. l\Ir. Jones was formerly employed in the dredging
operation at the mouths of the lYiississippi, by Captain Talcott.
The amount of work estimated to be performed by this machine is
certainly very large in comparison with the resulting cost; but I have
no doubt, with the ample margin allowed for non-working days, arising
from Sundays and bad weather and casualties in the year, that a machine can be constructed, as proposed by Mr. Jones , that will perform
the work in the time and for the money estimated. But in order to
insure the opening of the channel throughout with a depth of 12.5, I
would recommend that one-half of the work should be executed firstthat is, that the channel should be excavated throughout with a width
of 150 feet, after which it should be increased to 300 feet. Perhaps,
also, it would be well to ask for another appropriation of $25,000,
which would certainly insure the completion of the dredging, and dose
up the Spanish river and the pass at Pinto's island, if the::;e latter works
were deemed necessary to he clone.
The use of Carmichael's and Osgood's under-water excavator has
been suggesl eel as powerful and cheap means for cl redgi ng. One of
these machines can be procured at Troy, New York, and delivered at
Mobile for $4,300. The cost of the float or hull, built here, would be
about $1,500 in addition ; contingencies, say $200, making the whole
cost _____ .. ___ . _. ___________ . __ ... ...... ___ . _. _.. _. $6,000
Two scows, or mud-hoppers, would cost $1,500 each. .....
3,000
$16,000, under a guarantee of perfect efficiency.

Cost of machine and tenders .. ___ .... _• _.......... .

9,000
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T o support the excavator and tenders in full operation, it would
necessary to provid e for F uel. 1 ~ cord of pin e w ood per day, at $3 50._-_ ... - .... . $5
Crew. 1 engineer, per day ........ . .. ... _....... _.... _.. 3
1 blacksmith and assistant engineer, per d ay ........ . 2
1 brakeman , per cby .......... _................. . 2
1 foreman .... do ... _... __ .................... - .. 1
1 laborer ..... do_ . ...... _...................... . 1
8 men to m uLl- hoppers, per day .... . ............. . 10
Contingencies of boats, repairs, oil, &c., per day ........... . 5
Total cost of w orking the excavator ................. .

be

25
00
00
00

25
25
00

25

30 00

Which is said to excavate 1,000 cubic yard s per day.
To excavate 3,800 cubic yards per day, w e should req uire3.8 machines and tend ers, which, at $9 ,000 for each machine,
w ould amount to .... _........... . .......... . . . . . . . . $34,000
The cost of working these machines would be, for 365 d ays,
(365 X 3.8 X 30) -...................................

4] ,6 10

75, 610

exhibiting an excess over dredger and its work of $29,710, and over the
appropri ation of $25,6 10.
It will require four months to build and deliver at :Mobile the dredger,
m uJ-hoppers, &c., complete; and it will require about three month.s
to procure the excavators from T roy. T he hull and mud-scows would
be bui lt in Mobile.
I would recommend the construction of the dredger proposed by Mr.
J ones , because its size and power would be better adapted to the bay
of Mobile than the smaller excavators. Besid es, a more vigilant an d
less expensive supervision could be maintained over the operations than
could be done if three or four excavato rs were employed.
T here is an excavator recently received here, in private hands, which
I can employ for four months at $400 per month. It is one of Carmichael's and Osgood's, and it is stated to be able to discharge 1,000
cubic yards per day. I woulcl recommend that the machine should be
hir d fi·om the owners and employed in the Choctaw Pass , from which
some 0,000 cubic yards could be taken by these means during the
winter.
It wa heretofore stated that the rlepositcs in Choctaw Pass have be n
about one inch per annum. If tbis should prove to be the av rage depo~ites herea!ter, in the channels excavated, then we shall have :
12,700 yards whole lcn!rth of channel X J 00 yards X 1" = 35,277
cubic yards to be annually removed.
Thi' would involv a v r inconsid rable expense per annum in
keeping the channel op n. Dut it may prove that the tendency to fi ll
up i ~ gr at ..t the fir:;t y ar afier the . cavation is made, and that it is
gradually dimini~hed ach . · a.r until the quilibrium is establi:;hed.
In thi ·a ·c n e. Limat ·nu be mad of the annual co t of maintaining the channel until results are fully exhibited.
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The dredger and mud-h0ppers, when not employed, can be laid up
in some place above the city of Mobile, under cover from the weather
and preserved from injury, at a small annual expense, involving the pay
of a faithful and intelligent keeper.
·
The channel thus proposed to be opened affording 12'.5 at low water,
and about fourteen feet at high wlllter, would give to commerce great
advantages, by admitting the passage of large ships up to the city of
Mobile, where they would receive full cargoes of the rich, and (in time)
varied products of Alabama, Mississippi and the western States.
And whilst commerce is thus supported, the national detence is directly assisted by the proposed improvement, for thereby an entrance
is afforded into the harbor to war-steamers and other vessels of considerable s~ze, seeking supplies, repairs, or refuge.
In order, then, to effect this improvement and secure the attendant advantages, I would recommend that my project and estimates for the
same be adopted; and that the sum of $25,00 0, in addition to the
present appropriation, should be embraced in the estimates to be laid
before Congress.
Respectfully submitted by your obedient servant,
WM. H. CHASE, Major cif Engineers.
Gen. J. G. ToTTEN,
Chief En~incer U. S., Washin!{ton.
APPENDIX U U 1.
ENGINEER DEPARTMENT,

Washington, December 27, 1852.
SrR: 1\tlajor Chase, of the corps of engineers, under a provision of the
act of Congress approved August 30, 1852, for the "improvement of the
harbor of Mobile , at Dog River baT and the Choctaw Pass," has reported
a pr~jec.t for said improvement ; which has been approved by the
boanl of engineers for harbor and river improvement, so fur as concerns
the great oper::ttion of dredging contemplated by him.
l\1y own opinion cnincides with that of the board; and I accordingly
recommend that I be authorized to instruct Major Chase to proceed
immediately with the steps preliminary to said improvements.
As it is quite probable that enterprising and responsible persons may
be glad to undertake the work, in whole or in pt.u t, by contract, the
interests of the United States require, as one of the first of these steps,
that the attention of such persons shall be drawn to the su~ject by advertisements, freely circulated in those sections of the country where
competitors are likely to be found.
The nature of these proposals may vary. They may comprise~ 1st.
The clearing out of one or both of the channels fc)r the entire length
and depth-or separate portions thereof-including all cost and exp enses of vessels, boats, machinery, and labor, at a price per cubic
yard; or,
2d. They may restrict themselves to furnishing vessels, machinery,
&c., ready for work; or,
3d. To working the vessels and machinery at a price per cubic
yard, keeping everything in repair; or,
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4th. The last two propositions may be included in one, in which
case the machinery, vessels, &c., wouid remain the property of the
United States, with which to repeat annually, if necessary, the process
of clearing out the channels.
Care should be taken not to bind the United States to accept any
of the propositions.
Major Cha~e should be instructed to give in detail the plan of operations that seems to him best calculated, in prosecuting the improvement, to subserve the interest of the government, in consideration of all
the proposals received, and of such other information as he may have
been able to collect; and should he find the contract system most
promising, to submit for approval such contracts as he may desire to
have executed, accompanied by all the offers made in answer to his
call.
I have the honor to be, very respectfully, your obedient servant,
JOS. G. TOTTEN,
Brev. Brig. General, and Col. of Engineers.
Approved:
C. M. CONRAD,
S ee1·etary of f!Var.
DECE MBE R

28, 185.2 .

The proposals ought to issue from the Engineer bureau.-C. M. C.
Th e officer was instructed to carry the project, as approved, into
execution accordingly.
APPENDIX VV.

October 30, 1852.
SIR: In pursuance of your instructions, contained in your letter of
the 22<.1 September last, we have "taken into consideration the su~ject
provided for in the appropriations lately made by Congress in the following words: 'For the construction of a harbor on L ake Pontcbartrain, near the city of New Orleans, twenty-five thousand dollars,'"
anu we have now the honor to report in the premi ses, and to submit
project.' and estimates for the neces.'ary works.
1. For the construction of such a harbor as the present availa ble
means will admit of.
2. For the construction of such works as will afford protection to
v s el' navig~ting Lake Pontchartrain, and, incidentally, to the jettees
of the r pective canals anu railways oebouching on the lake in the
vicinity of ew Orlean .
T~lC e latt r wo~k are. the result of private enterpri e, and are
cons1d red now a m:-:nffic1 nt to meet the demands of commerce on
th lake. But a n w railw y i now under con truction, and n nrly
completed ; it i. well adapt d to afford much additional aid to the
greatly incr a ed tra
Tb · ·xi ·ting tru ·tur ar a follow ~ :
TIJe bayou ~t. J hn, and the canal connecting it with 1 ew Orleuns;
Tb · ~ \V canal;
Th
ntchartrain rail way;
NEw ORLEANS,

T
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The Jefferson and Pontchartrain railway, (now nearly completed.)
These several works are laid down on the ::;ketch accompanying this
report.
The jettees of the railways afford good harbors against all winds
save the north. The iettees of the canals form of themselves harbors
for vessels entering them respectively; but in low water produced by
northerly winds, and dming heavy gales, vessels cannot enter these
canal harbors with safety; hence the necessity of an outer harbor for
vessels trading with the several small harbors above mentioned.
The present appropriatibn of $25,000 is inadequate for the construction of such a harbor. We have, however, formed a plan and estimate for a breakwater that may be built in the lake, unconnected with
the jettees, under the available money means.
We have also made a plan and estimate for a breakwater that will,
in connexion with the neighboring shore, afford a complete harbor and
give to all the jettees of the canals and railways full protection against
northerly winds, and considerable additional protection against the·
northeast and northwest winds.
At the position (A) on the sketch, the figure of a breakwater is:
drawn in black lines. This is evidently the only figure that will give·
the greatest surface barrier against the waves, under the application·
of the present appropriation; but still its extent is insufficient for the ·
purposes designed.
The accompanying estimate (No. 1) provides for its construction at
a cost not exceeding $25,000.
The red lines B C, D E, and F G, exhibit the positions and extents.
of the breakwaters d€signed to form, in connexion with the shore, a
harbor affording everything that can be desired on that score.
A close harbor is embraced within the points a a' a" a"', and it
serves also as protection to all the j ettees against the north winds; .
protection to the W Z Y jettees against the northeast winds; and protection to the jettees X Y Z against the northwest winds. Little or no .
sea is produced by the east and. west wjnds.
The sketch exhibits fully the advantages of this harbor, and the esti-.
mate (No. 2) provides amply for its construction.
The board are unanimou s in recommen<.ling its plan to be adopted; :
and that a portion of it, marked a b, on section B C, be constructed
under the existing appropriation of $25,000 ; and that an appropriation
be asked, to complete the remainder of the structures in one year.
The portion of B C being constructed, will afford protection to alL
the vessels that lie under it ±rom the north wind, and partially from the
~ortheast and northwest winds within the triangles indicated by dotted ,
lmes.
The plan of aH the breakwaters proposed is the same. It consists.
of fo.ur rows of piles, sup:rorted and braced by girders, beams, ?-nd
four-mch plank, bolted, sp1ked, and trenailed toaether. (A vertical:
section of it on the sketch exhibits the mode of co~struction.) It rises .
above the surface of the wate r four feet, and descends with an inclination, carrying the upper surface of the structure five feet under:
water.
Part ii-34
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The wave-line of the lake is asc.ertained to rise three feet eight inches
above the level, and to descend about three feet below it.
The surface wave will be thus received on the inclined plane, and
arrested su-fficiently on its ascent to prevent rough water within the
breakwater. The passage of the ground wave under th~ inclined
plane and between the piles, tends to prevent the accumulation of ·deposites around the work, at the same time it d<:les not disturb the surface of the water within the harbor.
The worm does not bite in the lake water; hence all the wood-work
below the line p p' may be considered free from deterioration; but the
small prism above the line p p' will decay, and require renewal in ten
or fifteen years. When this becomes necessary, the wooden prism
should be cut off above the line p p', and a new one mortised and
bolted to the under structures.
The plan commends itself for its simpleness and effectiveness.
We will add, that the trade now seeking the lake entrance to the
chy of New Orleans comes from the States bordering on the Mississippi, also from Texas, Florida, Alabama, Mississippi, and Louisiana,
lying toward the sea, and from the West Indies and Mexico.
The prdspective increase of this trade must be in proportion to the
great development of prosperous elements in the condition of New
Orleans, and, as such, dema nds that preparation, not running into
.extravagance, should be made, not only for present, but future good
.harbor facilities.
We enclose, herewith, a sketch of the shore of Lake Pontchartrain
in the vicinity of New Orleans, exhibiting everythi11g that we have
teferred to in this report ; also, estimates Nos. 1 and 2.
Respectfully submitted:
W. K. LA TIMER,
Captain U.S. Navy.
WM. H. CHASE,
Major U. S. Engineers.
J. G. BARNARD,
Capt. and Bvt. MaJ. U. S. Engineers.
G. T. BEAUREGARD,
Bvt. Maj. and Lieut. Engineers.
-Gen. J. G. ToTTEN,
~Chief Engineer United States, Washington.
No.1.

Estimate of cost of construction of breakwater forming a harbor on Lake
Pontchartrain, near the city of New Orleans.
One section of
1 pile, 12 inches by
1
do
1
do
1
do

£ tin length will require:
12 inches,
d
do
do

23 £ et long, at 10 cts. p er foot,
25
do
do
2
do
do
30
do
do

$2 30
2 50
2 80
3 00

531

S. Doc. 1.
Driving 4 piles, at $1 per pile ...•..••••...••••......••
1 beam 27 feet long, 12 by 12 inches, at 10 cents ......•
2 girders, each 11 feet =22 feet, 12 by 12 inches, at 10 cents
1 top brace, 12 feet longr 12 by 12 inches, at 10 cents ...•
18 planks, 12 by 4 inches, 11 feet long= 792 feet board measure, at $10 per thousand ................... .. .... .
13 iron bolts, at 40 cents each ..............••••......
1S iron spikes .. _...•....•...........••....•.......
18 locust treenails ................................. .
Workmanship in bolting and handling 1 beam, 2 girders,
and 1 brace, and spiking and treenailing 792 square feet
of planking ............................•........•

$4
2
2
1

Total cost of 1 section, of 8 feet. ••......•..••.....•••

40 00

One foot will cost ...........•..•....• .' ..•...·. . • . • • •

5 00

$~................

15,000 00

3,000 running feet of breakwater, at

00
70
20
20

7 92
5 20
10
8

6 00

Machinery, o/c.
1 steam pile-driver •.•....•..........•..•. $2,500 00
1 old hulk for accommodation of workmen .... 1,000 00
2 row-boats ............••.......•.....•.
200 00
Sundry chains, anchors, &c ............... .
300 00
600 00
1 clerk of the works .•....•..............•
1 superintendent ......... _.•••. _• _••.....
600 00
4 men as boat's crew .....••••.•.........•
730 00
300 00
Sundry office expenses, &c .... _...•••••...•
6,230 00
General contingencies for errors in estimates,
casualties, &c., any balance from these being
applied to the extension of the works in hand 3,770 00
10,000 00
Total amount of estimate . . . . • • . . • . . . • • . • • . . . • • • 25.000 00

-------

Respectfully submitted :

W. K. LATIMER,
Captain U. S. Navy.
WM. H. CHASE,
Major U. S. Engs.
J. G. BARNARD,
Captain and Bt. Major U. S. Engs.
G. T. BEAUREGARD,
Bt. Major and Lieut. Engs.
NEw

ORLEANS,

October 30, 1852.
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No.2.
Estimate of cost of construction qf a harbor on Lake Pontchartrain, near the
city qf New Orleans, necessary to the present and prospective wants of
commerce.

One section of 8 feet will cost per foot, as shown in estimate No.1, $5.
20,000 feet in length of breakwater, proposed, at $5 per
foot. ...............• _ ...•....•....•...•.. _ . . • $100,000 00
Machinery, &c., necessary to construct the whole work
within one year, will require the following:
3 steam pile-drivers, at $2,500. . . . . . . . . . . . $7,500 00
1 old hulk for the accommodation of workmen 2,500 00
4 row-boats . . . • • . . . . . . . . . . . . . . . . . . . . . .
400 00
1 small tug-boat for towing pjles a:nd other
materials .........................•... 4,500 00
Sundry chains, anchors, &c .....•· ........ . 1,000 00
1 clerk of the works, per annum ......... . 1,200 00
1 general superintendent. ...•............ 1,200 00
4 men as boat's crew ....•........ ...... 1,460 00
Sundry office expenses, travelling, &c .... _.. 1,240 00
21,000 00
General contingencies for errors in estimates,
casualties arising from storms, &c., any balance from these being applied to repairs, &c. 29,000 00
50,000 00
Total amount of estimate... . . . . . . . . . • . • . • • • • • •

150,000 00

-----

Respectfully submitted :
W. K. LATIMER,
Captain U.S. Navy.
WM. H. CHASE,
Major U. S. Engs.
J. G. BARNARD,
Captain, and Bt. Major U. S. Engs.
G. 'r. BEAUREGARD,
Bt. MaJor and Lieut. Engs.
NEw ORLEANS, October 30, 1852,

APPE DIX V

1.

ENGL"EER DEPARTME NT ,
Washington, December 10, 1852.
With this letter l.ay before you the papers-including report:::,
plan and e timates-relatmg to the " construction of a harbor on Lal~
IR:
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Pontchartrain, near the city of New Orleans;" this being an improvement provided for by the late river and harbor law.
A special board, consisting of Capt. Latimer, ofthe navy, and Majors Chase, Barnard, and Beauregard, of the corps of engineers, instituted to examine this subject, have submitted two projects, namely:
1. A project delineated in blue on the sketch herewith, and further
indicated by the letter A.
This project provides a small sheltered anchorage, at the distance of
about one mile, in a northerly direction from the mouth of the bayou
St. John. It consists oftwo wings, or branches, each about 2,000 feet
long, extending, severally, in a northwest and northeast direction from
their origin, at a point salient towards the south.
The special board prefer to this project another, to be mentioned
directly.
The board of engineers for harbor and river improvements having
considered the subject, do not sanction this project. And the Chief
Engineer, on account of the position chosen, the arrangement of the
parts of the project, and the partial benefit to be afforded by any such
figure in that position, is also unable to approve this design.
2. The special board also pn~s e nt another project, delineated in red
lines and figures, on the same sketch. This project, when entirely
finished, will extend from B to G, a distance of 24,000 feet. Deducting one open interval of 1,500 feet in that length, and another of 2,500
feet, the total length of breakwater is designed to be 20,000 feet, or
nearly four miles. This line of breakwater is to run east and west, at
the distance of a little more than one mile from the shore, and will
cover the termini of the Pontchartrain railroad, bayou St. John, and
the new canal.
This project is unanimously recommended by the special board,
who advise that the sum granted by Congress be applied to the construction of a portion 3,000 feet long, directly north of the terminus of
the Pontchartrain railroad. They further advise that Congress be
asked for the further sum of $125,000, in order to complete the whole
breakwater in one year.
The board of river and harbor improvements having had this project
also under consideration, a majority thereof approve of the plan and
estimate as regards the kind of structure, its extent, and po2ition, wit.h
this exception, that they think the breakwater should be strengthened
by a counter-fort on the inside every 250 feet. The third member of
that board, though agreeing with the majority as to the general design,
prefers for its construction the details shown on another sheet, (also
herewith,) that has been prepared to exhibit his views.
The Chief Engineer concurs with these two boards in recommending
this second project to the government. H e thinks the condition embraced in this project, of being capable of extension to cover all the
existing or probable landing places connected with New Orleans on
that sid e of the lake, is a fundamental one; that an extension to cover
the three existing harbors should be accomplished as soon as practicable; and therefore that Conoress should be called on for liberal
grants in addition to th at now in hand · that in the mean time, the
money now applicable should be used i;1 the ~onstruction of a portion
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of this breakwater immediately north of the terminus of the Pontchartrain railroad, it being an important feature in this project that separate
portions, while contributing to a great general result, may, from the
first, be made to afford good local protection. He thinks, moreove:,
that the distance from the shore of this breakwater (about one mile) IS
well chosen.
There are, however, some points in the details as to which he must
express himself less approvingly-at any rate less confidently. He
thinks that the cross-section of the breakwater, as recommended by
the special board, may need strengthening as a framework, even with
the addition of the counter-forts proposed by the board of engineers ;
that there will be great difficulty in attaching strongly the immersed
parts of the platform to each other and to the piles ; that the lifting
power of the waves upon this platform will be so great at times that it
may be indispensable to make the platform (or sloping surface) a sort
of grillage, of the nature of that shown in Col. Smith's sketch, (herewith,) with considerable openings-instead, as proposed by the special
board, of placing the covering planks in contact, or nearly so. Some
of the difficulties in the details of execution are, as he thinks, so great
that he cannot recommend them as they now stand ; but he thinks the
modifications which on that account may be found necessary, may be
left to be devised by the constructing officer, under the approval of the
department; and he also thinks that the additions, if any, to the proj ects of the special board, that may be required to give proper strength
to the framework, may be ascertained by constructing a small portion
according to their design, and making thereto the additions that exposure for some time shall show to be necessary. On these conditions he
thinks the project of the special board may be approved by the Secretary of War; and, if approved, he recommends that he be authorized
to direct the constructing officer to commence, without delay, under
instructions from this office, the portion of the breakwater opposite th.e
terminus of the Pontchartrain railroad, keeping himself, in his expenditures and engagements, within the means now applicable.
Respectfully submitted.
JOS. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.
Hon. C. 1\tl. CoNRAD, S ecretary of War.
Approved:
C. M. CONRAD,
Secretary of War.
WAR DEPARTME T, December 17, 1852.
The project, with uch modifi~ations as were found necessary, is in
proccs of execution accordingly.
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view to determine the . most convenient pass leading into the Gulf of
Mexico, through which a ship channel, of sufficient capacity to accommodate the wants of commerce, can be opened, have the honor to lay
before the department their report on the subject, with estimates and
plans submitted by them.
I have the honor to be, very respectfully, your obedient servant,

W. K. LATIMER,
Captain U. S. Navy.

Hon. C. 1\I. CoNRAD,
Secretary of War, Washington.

NEw ORLEANS, October, 28, 1852.
SIR: The board convened by your order of the 18th ultimo, for the
objects therein specified, respectfully inform you that, having visited and
examined the passes of the :Mississippi, and having, by collecting and
comparing the results of former surveys and investigations, by personal
inquiry, and by all other means in their power, obtained all possible information bearing upon these objects, they submit the following report:
The necessity and feasibility of deepening one or more of the passes
of the Mississippi is not a new subject: it is one almost coeval with
the settlement of the country itself. Yet it is only of late years that
projects to accomplish this object have been seriously entertained.
By reference to ancient charts, it would appear that the Northeast
Pass, for a period of at lea~t seventy years, maintained a depth of
twelve feet on its bar. This depth was found more and more inadequate as commerce rapidly increased, after the transfer of the country
to the United States; and about the year 1835, public attention was
strongly attracted to the necessity of increasing the depth in this and
other passes.
With a view to this object, a preliminary survey was made, under
the direction of Captain W. H. Chase, corps of engineers, who based
thereon certain projects and estimates for increasing the depth of water,
by closing several of the passes, and dredging the channel through the
northeast and southwest bars.
Congress appropriated for these objects the sum of $250,000; but
the subject was deemed so important by the War Department, that it
was referred to a special board of engineers, who, simultaneously with
the experiment of dredging, ordered a new and very thorough survey
of the delta, with a view of obtaining more extensive and accurate data
on which to base a project, and also to furnish a standard to which engineers could in future refer, in investigating the chano·es which are
continually taking place in the channels and at the mouth~ of the passes.
The survey was executed with all desirable precision and scientific
skill; a powerful dredging-boat and tenders were procured, and the
experiment of dredging commenced. Unfortunately, the survey nnd
the building of dredging machinery nearly exhausted the sum appropriated, and Congress having failed to make further appropriutions,
the experiment was necessarily abandoned before it bod progressed
sufficiently to test its efficacy. Thus the operations of this period failed
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to cast any light upon this important question now before the board,
viz : "What is the proper metbod of securing a depth of water over
the bars adequate to the wants of commerce?"
As the Northeast Pass became more and more unnavigable, it was
found that the Southwest, which had heretofore been little used, answered sufficiently well the existing wants, and it has continued to
answer them, without material inconvenience, till a recent date.
During the past year, however, public attention has again been attracted to this subject. Vessels carrying large and valuable cargoes
have been detained for weeks and even months on the bar, and it has
been stated that the Southwest Pass has, in its turn, commenced shoaling, while the Pass a l'Outre has commenced deepening.
The board do not find evidence to confirm the opinion that any deterioration has taken place at the southwest bar. The survey recently
made by officers of the coast survey, exhibits fully as much water as
existed at the time of T alcott's survey, and the personal examinations
of the board give the same result; and if at any period in this interva]
there has been reported to he more water than now exists, the board believe the fact may be accounted for by extraneous and not natural causes.
The tonnage and draught of ships visiting this port has for years
past been constantly increasing; and they believe that the circumstances which have recently excited public attention, are owing rather
to an accidental accumulation of large vessels, than to any gradual
shoaling of the bar.
The board, in their inquiries, found no reason to believe that this pass
has, since anything has been known of it, changed materially its character or its depth, and they think they find reasons for this permanence
of character, which wm be stated hereafter.
But the board, though having little fear of a sensible or rapid deterioration of this pass, are nevertheless of opinion that it is not adequate
to the existing and prospective wants of commerce; and it is this inadequncy, and not its deterioration, which has now made it necessary to
look for some efficient means of deepening this or other passes.
.
The board, while they feel the immense importance of the task Imposed on them, are yet more conscious of the extreme difficulty of the
problem submitted to their consideration. They find, in the various
<.md conB.ictin~ theories and projects put forward by eminent engineers;
m the exceptional character of the subject itself; in the want of
analogy to anything heretofore undertaken, and consequent want of
:rrec den t; and in the extreme uncertainty attending analogous operanon · on a much ~maller scale, gn'at cau. e to di" rust any opinion they
may form th mselves, and equal cause to distrust the prqjects of theOli~t;-, who have made all their observations and facts ubservient to a
preconceived opinion. TbC'y have exarnin d att ntively, however, the
\'Hriou. projects 'vhiC'h hnvc hccn . ulnnitted to the public, and they
lwv ou()'ht information wberev r it was to be follnd. They have
· th~rn:-;elve~ adopted no thc·or. · <1: to the formntion of these bars, or a a
bn i · of projects for thrir r ·nwval, for tbcy believe the subj ect too difficult, and the fact-; col! c.;t cl too ~·w, to justify any th ory; nor have
h v ntt ,mpt d to ·onfut tb prr~1 cts and th ories of other .
In vi ··iting the pa s~c., th boar propo"ed to them elves no xtensive
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investigations or minute study, for these would occupy time tht<y could
not spare, but simply, by personal observation, to fix the existing state
of things in their minds, and to inform themselves as to some few important facts, to which the labors of others had not been directed. The
recent Coast Survey maps rendered additional surveys unnecessary.
The board spent eight days at the passes, during which they visited
each one, and occupied themselves mainly in studying the changes
\vhich had taken place between Talcott's and Sands's surveys, the
nature of the formations exhibited, the character of the bottom, particularly of the Southwest Pass and Pass a I' Outre, and the general slope
of the bottom of the Gulf seaward for several miles from the passes.
_ These operations will be found more fully detailed in the journal,
and illustrated by the accompanying sketch of the passes.
Some observations were made on the current; but to these they attach no further importance than as exhibiting the fact that, at all stages
of the tide, they found inside the bar, and over the bar, an outward.
current at the bottom-less, indeed, than at the surface, but still very
considerable.
They made but one observation at much distance (say at seven fathoms) outside, and this when the outward current was s~nsibly checked
by the young flood-tide ; and here they found the outward current confined to six or seven feet of the surface-all below that being salt water
and motionless, or having little sensible motion. This is but a single
o~servation, and at the dead low-water stage of the river.
The slope ofthe bottom outwards to a distance of three miles, and
to a depth of twenty-five fathoms, was found extremely gradual and
uniform, being scarcely forty feet to the mile.
Some description of the passes themselves, with their physical pe0uliarities, may seem necessary. Notwithstanding the number of passes
enumerated and the complicated figure presented by a map, the true
and essential divieion of the river may be considered as only into two
great passes-the Northeast and Southwest-for the South Pass, originating at the same point, is now quite insignificant. The Southwest
Pass takes from its origin a course of southwest by south, and pursues
it with little deflection to its bar. Though throwing off several small
bayous, it exhibits no tendency to divide; and to this uniformity in its
course, and maintenance of its volume, the board are disposed to attribute the permanence of depth upon its bar; for the pass presents no
evidence of having ever carried more or less water than at present
through its channel; and there is no evidence on record to induce them
to believe that as far back as the discovery of the country there was
less water on its bar than now. That it was not noticed nor used prior
to having the aid of steam for ascending the river, may be attributed to
the superior facilities of ingress and egress from the eastward offered
by the Northeast Pass, and by the fact t~at the prevailing. winds from
north round to southeast are adverse m this pass, while they are
mostly favorable in the other.
By the experiments of Prof. Foshey, it w 0 uld appear that the S?uthwest Pass discharges about one-third of the entire volume of the nver;
the remaining two-thirds being discharged by the other passes and
bayous, and by the "Jump."
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In addition to volume of water and permanence of depth offered by
the Southwest Pass, it has great width of channel, and a fine anchorage and harbor, both inside and outside of the bar, and in this respect has
greatly the advantage of Pass d l'Outre.
.
A single glance at the chart will show that vessels lying outside,
awaiting opportunity to cross, are well protected from the violent
winds from northwest, north, round to east, while a simple shifting of
position of a few miles will give them shelter from the southeastersthough, with the latter winds and consequent rise of tide, they can
always· cross the bar.
The Northeast Pass takes, at its origin, a direction north of east, but
it soon divides-its main branch flowing to the south of east and forming the Northeast and Southeast Passes, while a smaller branch continues nearly the original direction, constituting the Pass a l'Outre.
But the tendency to subdivision exhibits itself in all the derivations of
this pass : the main stem, besides throwing off large bayous, divides
with the Northeast and Southeast Passes.
The Pass a l'Outre throws off near its origin the large bayou
called Pass a Cheval, which again subdivides into numerous smaller
bayous ; and the Pass a l'Outre itself now exhibits in the division of
its mouth, which has fully developed itself since Talcott's survey, the
same tendency. A phenomenon so constant in its exhibitions, contrasted with the reverse character of the Southwest Pass, seems to indicate some assignable cause. The board think they have found such
a cause in the prevailing winds, which, from north around to southeast,
set either directly or obliquely into the mouths of these eastern passes,
forcing the discharging current first to one side, then the other, causing
the for1pation of middle grounds and consequent division. The effects
of prevailing winds may also be traced in the configuration of the
promontories at the mouths of each pass.
The board deems it needless to speak particularly of the Northeast
and Southeast Passes ; they have become unnavigable-their bars having but seven or eight feet of water, and the main stem from its separation from Pass a l'Outre having decreased in depth and width. A
shoal, out of water, now connects the island and this point with the
':e"tern ba11k, and trees are growing where ships passed a few years
smce.
As the Northeast Pass has shoaled, the south channel of Pass a
l'Outre has increttsed in depth, and probably at the expense of the former. Sands's chart exhibits over thirteen feet water-nearly as much
as on the outhwest bar ; and were it not for its extreme narrowness, it
is probable it would now be as much frequented as the Southwest; but
t?e width of tbis tbirteen-.foot channel scarcely exceeds, by the ch~rt,
fifty yards for about a mile, and there is two and a half or three miles
of hoal to be pa d over before a depth of eighteen feet is obtained.
~h e north channel.of~ Pa. s a l' u~re has, by Sands's chart, over nine
tc t of water; but It 1 Wl r, n.nd It would appear to discharge a volume
equnl, or nearly so, to that of the ~outh channel. The bottom of these
pa ~e i·· extremely oft, a incrl man beincr
able to force a pole down
0
ten or fifteen f et into th batt m with little exertjon.
Tbi pass is becoming now much fr quented ; bcjng to the eastward
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and to the windward, it offers advantages to vessels going to or coming
from the eastward, and in this respect has the advantage over the
Southwest; but it is quite deficient in the harbor advantages possessed
by the Southwest, being exposed on the outside to winds from northwest around to southeast, or all the prevailing winds, while insid e it
possesses little width for anchorage or for passing. · While the balance
of advantages are in favor of the Southwest Pass, the board deem it very
important that both of these passes should be open.
Natural causes have thus far worked to deepen Pass a l'Outre.
The board believe that nature may be aided by simple constructions,
which they will allude to hereafter.
A few words are necessary concerning the new outlet called the
"Jump," or Wilder's bayou. This outlet, about ten miles above the
head of the passes, on the right bank, originated in 1840 from the rivers
overflowing and breaking through the narrow strip of land confining
it; and in the course of a few years it became an outlet of near a quarter
of a mile in width at its mouth, and sixty feet in depth; and owing to its
rapid deseent to the Gulf, it dre\v through it a large volume of water at
high stages of the river. So rapid was 1ts current, that passing vessels
were in some instances drawn into it, and it was for a time considered
an o~ject of danger. But the Gulf outside being extremely shoal, mud
flats formed in every direction, which soon became islands, obstructing
the flow and confining the water to narrow channels or bayous, which,
though having considerable depth, finally discharge themselves into the
Gulf over flats having no more than six or eight inches of water on
them.
At present, in looking through the "Jump," the eye meets with an
unbroken expanse of dense willow growth, extending for miles in
every direction, and where but a few years ago the equally unbroken
expanse of the Gulf presented itsel£ The flow through the "Jump" is
now diminishing, and will probably soon become insignificant.
There is no evidence nor probability that its existence affected any
one of the passes more than another, and none that the Southwest Pass
has been injured by it. The latter pass was never better than when
the "Jump" was in its full activity.
The South Pass, not before noticed, has never been accessible to
sea-going vessels . The water on its bar has diminished from T alcott's
survey to Sands's, from eight to six feet. The volume of water discharged has been diminished; an island and extensive shoal has formed
at its origin, and little labor would be required to stop it altogether.
Before closing this description of the passes, the board think proper
briefly to refer to the very remarkable agency at work at their mouths,
and which appears to play an important part in accelerating the projection of these passes seaward. They allude to the upheaval of land
by some subterraneous power. This upheaval exhibits itself on each
side and generally in advance of the bars, and sometimes in deep
w ater in the main channel over them.
All the islands projected beyond the points of main land, present
indisputable marks of this upheaval. They are entirel~ distinct in
character from the marsh formation constituting the mam land; are
usually from six to ten feet high, and sometimes as high as foUl teen
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feet above ordinary tides. In many of them springs of salt water are
found, through which bubbles of gas escape. These springs, in overflowing, deposite a sediment of fine clay, by which a cone of considerable elevation and base is formed. These islands, in progress of time,
are apparently undermined by the sea, or washed down by rains; a
marsh formation succeeds, which connects itself with the main land.
The board refer to others for theories of this agency, but merely mention its undeniable existence, and their belief that this upheaval hastens the formation of land and consequent projection of the passes
seaward.
The board have deemed these remarks indispensable to a just understanding of the opinions they have formed, and of the recommendations they are about to make. The Secretary has proposed a series of
questions which they have found impossible to answer categorically,
simply because they believe they do not, in the nature of things, admit
of such answer ; and they would remark , that the experimental system
of operations they propose is based upon the trial of well known and
plausible projects, or upon a few indisputable and universally admitted
facts.
To the first question, "which of the passes is, in your opinion, the
most convenient, or offers the greatest facilities to vessels entering
and going out of the river, and your reasons for this opinion," they
answer, that if compelled to the choice of a single one, they would
select the Southwest; but they state that there are weighty reasons
for keeping open both this pass and the Pass a l'Outre, and that
these reasons are stated in their foregoing accounts of the advantages
and disadvantages of these passes. If the experiment for improvement
is to be confined to a single one, they recommend the Southwest tor
its application.
Second question: " Which can be opened and kept open with the
least difficulty and ' cost, and the probable cost of each?" The board
refer to the foregoing and following answers. They have selected the
Southwest for experiment in the first instance, and nature would suggest a so mew hat different system of operations at P ass a l'Outre,
from that recommended at the Southwest. Their views on these points
';rill, therefore, be bast understood after answering the following questwn.

Third question: "The breadth and depth which should be given 1:D
the proposed channel, so that it will be of sufficient capacity to accommocbte th wants of commerce ; the same to be cl 'arly indicated on
a map of the pass." The board consider 18 feet in depth and 300 feet
in width the least allowable. 1 ~uch a channel is indicated on ketch,
herewith, of •'outhwc:;t P as ; but they strongly recommend, if found
pra ·ticahle, a epth of 20 f et.
Fourth question: " What process is recommended for the execution
of the work? To what e.·tcnt, and how, may the pres nt means
(dcdudina a portion to m ·t ·ontinaent xpen e~) be made to test the
chance;~ of . ucce:·s ? and n. the law r quires that the trial shall be
~n~le un.dcr a contract, . ta ' ~11 th poiut.:- deemed jndi pensable to
m
: 1 l on m aid contract; to tln. end pres nt the rouo-h
drauaht
of th~
.
0
0
m ... rum nt."
·
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This question involves the real difficul6es of the case. The following projects are well known, and have appeared to merit the consideration of the board :
1. Stirring up the mud at the bottom by suitable machinery, throwing it into the current, whereby it is to be swept off.
2. Dredging.
3. J ettees projected from the shores, to contract the current over the
bar.
4. Closing the useless passes.
The first has had its advocates among eminent engineers, and they
are now supported in their opinions by individuals who base their
belief in ]ts success upon their long experience in towing vessels to and
fi:o over the bar.
While the members of the board differ in their individual opmwns
on this subject, they consider it a measure which can be tried most
readily, and at least expense; and an opportunity is offered by the
proposals of the Towboat Association to test it, without expense to the
They therefore unanimously
United States in case of its failure.
recommend the trial by the opportunity thus offered, and by which
the present means may be appl]ed with tolerable chances of success,
and in no other way. But they feel that they would not discharge
their duty in limiting themselves to this. They believe that nothing
but experiment can prove whether or not any proj ect will be efficacious, and they believe the importance of the subject demands that no
experiment should be left untried.
The board, therefore, recommend that an appropriation be asked
adequate to continue the same process, if successful, to producjng a
channel of 20 feet depth, or, if unsuccessful, to be applied to other processes.
This makes it necessary to allude to other projects in order enumerated.
The operation of dredging is believed to have much in common
with the process just recommenJed. The causes of failure for the
first may be the same as for the latter. This is a point, however, w hich
would best be determined by the officer in charge of the works. So
far as we are able to ascertain, the opinions of those who hacl charge of
the experiment in 1839 were favorable.
An estimate herewith, marked A, carefully made, gives $99,700 for
the cost of cutting an 18-foot channel in ten months. To cut the
same in five months would require additional machinery, swelling the
amount to $150,000. To keep the channel open the balance of the
year is provided for in the above estimate.
This operation being much less costly than the c0nstruction of jettees,
the board, though, as before, differing in their individual opinions as to
the probability of success, unanimously recommended that an appro.
priation of $15 0,000 be asked for, to be applied1st. To the continuance of the process first recommended, If found
successful-to increasing the depth of the Southwest Pass to 20 ~cet.
2d. To dredging an 18-foot channel through the same pass, 1.f the
first process (stirring up the bottom) fails, and if the causes of fa1lure,
as observed by the engineer, are not such as to create a strong proba-
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bility that the same causes will operate in the same manner upon the operation of dredging.
3d. In case of failure of tlie Towboat Association to perform their
contract, and it should not be thought expedient to resort to dredging,
the above sum, together with the available existing appropriation, to be
applied to the construction of jettees, as the Secretary of War may
djrect.
The project of jettees is based upon the simple fact that, by confining
the water which now escapes uselessly in lateral directions to a narrow channel over the bar, the depth of this narrow channel must be increased-in other words, the existing bar must be cut away.
A new bar will form beyond the jettees ; how soon we do not pretend to estimate.
But all experience at these passes has shown that the depth on any
one bar i; greater as the volume of water discharged by the pass is increased. The contraction of the same volume to a narrow channel is
analogous to throwing a greater volume into the same channel. Hence
it is reasonable to believe that the new bar would have considerable
more water than the old; and that this in<~reased depth would continue
for a considerable period of time.
The rate of annual expenditure for extension of these jettees the board
are unable to estimate. The board recommend the trial of the project
in case all eff(>rts of stirring up the bottom or dredging fail.
Estimates for jettees at the Southwest Pass and Pass a !'Outrethe former amounting to $315,000, the latter to $95,000-are presented
herewith in papers marked B and D.
The fourth plan of closjng passes cannot be applied to any extent for
improvement of the Southwest Pass, since, without stopping the main
trunk of the Northeast Pass (which is not recommended) no considerable additional volume can be thrown down the Southwest Pass; (this
plan may, however, be applied to Pass a l'Outre, as will be seen
hereafter.)
The closing of the "Jump" may, indeed, be thought expedient hereafter, but the board have not considered it.
In relation to that part of the fourth question, referring to form and
conditions of contract, &c., the board state that they have recommended
a contract for approval of the Secretary ; and if that is not approved,
they see no probability of mc;tking another likely to produce any result,
with existing means, and therefore they recommend no other.
Fifth question: "What is the opinion of the board as to the permanence of the contemplated improvement, supposing it once finished;
and if liable to deterioration, what shall be the means of prevention,
and what the annual cost thereof?"
The board offer no opinion as to permanence or cost of maintenance
of the works they recommended, m rely tating that if the operations
are not found succe. ful en ugh to be maintained at a reasonabl cost,
they may be con id r d
failure~ and sh uld be abandoned. Experience and ob ervation will alone answ r this qu stion.
The board have an w r l the • cr tary's que tions as categorically
as pos .. ible, but they c n ~idcr it tb ir duty to go somewhat further.
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They have stated the advantages of Pass a l'Outre, and the importance of having a ship channel there.
Natural causes have increased con iderably the depth of water
through this pass. These causes may continue to operate, but the
board cannot entertain a very sanguine hope that a greater depth than
now exists will be speedily attained by natural causes alone.
The quantity of water discharged through the main pass is not adequate to the maintenance of a great ship channel.
Stirring up the bottom, dredging, or jetteeing, if successful elsewhere,
may succeed here; but the board still think that the useless water voided
by the South Pass, by Pass a Cheval, by the north channel of al'Outre,
and, to a certain extent, by the Northeast Pass, should be applied here.
They therefore recommend the gradual and successive closing of the
north channel of Pass a l'Outre, of Pass a Cheval, of the South P ass,
and a partial deflection of the Northeast Pass.
They consider it necessary that these operations should be successive and gradual, that the main stem may have time to accommodate
itself to the increased volume.
An estimate for these objects is herewith submitted. Its amount of
$30,000 is not great, and the board recommend that a special appropriation should be asked, to be appJied immediately to these objects.
(See paper C.)
.
And they also recommend that whatever process should hereafter
be found successful at the Southwest Pass, should also be applied to
Pass a l'Outre.
The above projects comprise all that seems to the ,board to offer any
chance of success; and they believe that the importance of the subject
demands that all should, if necessary, be tried.
If they all fail, the board have no fear that the passes will be in any
worse condition than they are now : if they succeed, the object will be
gained.
But, in case of failure, the board believe there is yet a plan to fall
back upon, viz : a ship canal. The board do not allude to it with the
view that the project should now be entertained, but merely to express
their belief in the practicability, and to recommend that the engineer
charged with these works should be directed to employ such time as
he can spare to investigation of the subject, having reference to the
possibility of a future recurrence to this project.
And the board further state that reasonable conclusions, as to the
success of any one of the projects here presented, can only be derived
from the constant presence and study of the engineer, and they therefore recommend that he should be directed to devote his whole time to
this work alone, with regard not merely to the work actually under execution, but to the succession and propriety of ultimate projects. .
The board herewith transmit the following papers and drawmgs,
illustrating their report and operations:
Estimate for dredging Southwest Pass, marked A.
Estimate for constructing jettees at Southwest Pass, marked B.
Estimate for constructing auxiliary works at Pass a!'Outre, marked C.
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An estimate of the cost of jettees at the mouth of Pass a l'Outre,
marked D.
A sketch of the passes of the Mississippi, exhibiting the line of proposed dredging in the Southwest Pass; the positions of jettees at the
same pass. Also the position of the auxiliary works proposed for the
Northeast Pass, and its branch a !'Outre, and the position of j ettees
at the mouth of Pass a !'Outre.
Respectfully submitted :
W. K. LATIMER,
Capt({in U. S. Navy.

WM. H. CHASE,
~!IJajor

U. S. Engs.

J. G. BARNARD,
Capt. and Bt. Major Engs.

G. T. BEAUREGARD,
Bt. Mqjor and Lieut. of Engs.
Hon. C. M. CoNRAD, Secretary of War.

A.
Estimate of the cost of dredging a channel 4,000 yards long, 100 yards wide,
and 6 yards deep, at the Southwest Pass of the Mississippi.
Machinery.

1 dredge-boat, complete, (steam) ..........•..••.•..•••••.•••...•..•••..••. $25,000 00
1 tug-boat
do
do ....•....••.............••......•.. ·-----.... 10,000 00
4 discharging scows, complete.. . . • • • • . • . • . . . . . . . • . . . . . • • • . • • . . . • . . . . . . . • • .
5, 000 00
40,000 00

===

Officers and crew of boat.

1 captain, per day .....•.•....•..••••............... _....... $3 00
1 mate ...............••....••............• _.••.. _. _.... _.. 1 50
1 engineer . .... .......•....•.. .........•...• .. _____ . ___ •. . 3 00
1 blacksmith as assistant ..••...•.........••••... _.. _.... ___ . 2 00
1 steersman ...... _.... _..•••......•..•..• ___ ..•• __ . __ . _ . . . . 1 50
1 steward....... •.....••••.•..••..••.... •.. .•..... _. . . . . . . . 1 00
1 cook .... --·- ........•..• ---· .................... ·-----__ 1 00
3 firemen ........••.•. _• _. . _...•..• _... _•••.. __ ••.. ____ . . . 3 00
6 deck-bands ..... ................... ---·.............. ...• 6 00
--$22
Pro vi ions for 16 persons, at 50 cents ___ ... ____ . ___ .. ___ .. ___ .. __ • __ 8
Steam, ten hours per day-S barrel~ of coal per hour, at 50 cents per
barrel- I 0 )( 8 X ~. __ . _.. ______ . _____ ... _.. ____ .. __ .. _.. _. ____ . 40
Repairs of boat and machinery, per day .......•.•••••.... -------.... 30

00
00
00
00

$100 00
Officers and crew of tug-boat and lighters.
1 captain ...•.••.•.. __ .••.•. ____ ...••.. ___ . ____ •.. __ ••. _. _.
1 mat - -- - • - ••• --- ---. --. - . -.-- •.•• --. -.- . - -••.. -- - . -- . • . •
1 engineer ..••••. _•... _... ___ •.. _• __ •. _••• __ • ___ . ____ .. ____
1 as i tant ..•..........••.. ---· .••.•••. -----· ..... ... ·----1 ste r man ..•••...•••.....•...••...• __ .... _.... ___ .• ____ .
I teward ...• _. _. _.. _ • _.•.•.•....•.••.•••.. _. _•..• _..• __ • .

~~ ~~~. ~~ .-.: ~ ~ ~ ~ : :: ==== ===~ : : : :: : : : ==== ~
=

=:: :

:::::::: :: : :::

$2 00
1 50
3 00

1 50
1 50
1 00

~ ~g

1sa;~~~~fght·~·.:::: :::::::::::::::::::::::::::::::::::::: 1~ ~~

34 50
Prori ioWI for 30 per ns, at G cents •••••••••••••••• ••••••• •••••••• 15 00
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Steam, ten hours-6 barrels of coal per hour, at 50 cents, 10 X 6 X~...
Repairs of boats and machinery per day..... . . . . • . . . . . . . . . . . . • . • . . .
Contingencies of all kinds .............•..••. -... . • • • . . • . . . . . . . . . .

$30 00
10 00
10 50
$100 0()

Total cost of operations per day .•......••..•••••...••...•...•... _...

200 00

The capacity of the dredge is estimated at 2, 000 cubic yards per day.
The length of channel to be excavated is 4, 000 yards, width 100 yards, and the
average depth of mud 2 feet or~ yards.
Then 4, 000 X 100 X ~ .............. -... -.. . . . . . . . . . . 266, 667 cubic yards.
Add 50 per cent. for filling in from lateral pressure and
other causes...... . . . . . . • . . . . . . . . . . . • . . • . • . . . . . . • . . 133, 333
do.
400,000

do.

===:=

400, 000 cubic yards, at 10 cents.... . . . . . . . . • . . . . • • • . $40, 000 00
Add cost of machinery.... . . . . . . . • . . . . . . . . • • • . . . . . . 40, 000 00
- - - - $80, 000 00
Cost of dredging in 200 days .................. -... . . . . . . . . . . . . . . . . . . . . . . . . $80, 000 00
There should be added for the cost of casualties, errors in estimates, &c., &c.,
say 60 days, at $200 . . . . . . . . . . . . . . . .. • . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . .. 12, 000 00
400, 000 cubic yards, at 23 cents.. ... . . . . . . . . . . • . • . .. . . .. . .. . . . . . . . . . . . . . . . 92, 000
After the channel is excavated, the boats and machinery must be kept in readiness the remainder of the year to remove deposites, should they occur in the
channel.
Say 35 days in full operation, at $200 per day.... . . . . . . . . . . . . . . . . . $7, 000 00
And 70 days lying still, wlth1 captain... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 00
1 engineer . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 3 00
1 cook..... . . . • • . . . . . • . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . • 1 00
3 hands........ . . . . . • • . . . . . . . . . . . . . • • . . . • . • • . • • • • • . . • • . . . 3 00
70days,at ...........•••....• ~---·---------··-··········· 10 00

~0

700 00
7,700 00

Total cost of 400, 000 cubic yards in 200 days....................... . .

99, 700 00

=====

To perform the samA amount of work in 100 days:
The 100 days, at $200 per day... • . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . $20, 000 00
Cost of first set of boats and machinery... . . . . . . • . . • . . . . . . . . . . • . . 40, 000 00
Add cost of another set of boats and machinery.... . . . . • . . . • • . . . . 40, 000 00
100 days' "\YOrk of the same, at $200 per day. . . . . . . • • • • . . . . . . .. . . . . 20, 000 00
. ----$120, 000 00
Cost of casualties, bad weather, &c., 35 days, at$200 .............. ------ ---·
7,000 00
After the channel is excavated, one set of boats and machinery must be kept in
readiness the remainder of the year to remove deposites in channelSay 60 days of dredge in operation, at $ZOO... .. . . . . • . . . . . . . . . .. .. $12, 000 00
And 160 days lying still, at $10 per day...... .. . . • . . . . . . . . . . . . . . .
1, 600 00
13,600 00
Cler~ of the w_orks, boats' crew, boats, stationery, and contingent expenses of the
resident engineer ................. - ........................•...........
2,400 00
Add for errors in estimate, &c., &c..............••.................••.....
7,000 00
Total cost of dredging a channel .......••.....••••.... __ ..• ___ . . • . . . . 150, 000 00
Supposing that, in the second year and subsequent years, deposites in the channel would require 200,000 cubic yards to be removed, one dredging machine
would perform the work in 200 days.
Add 30 days for casualties-130 days, at $200 per day ....••.•.•••. _.. . . . • . . . . $~6, 000 00
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Total cost of keeping the channel for the second year and each succeeding yearRespectfully submitted:

30, 000 00

===

vV. K. LATIMER,
Captain U. S. Navy.
WM. H. CHASE,
Major U. S. Engineers.
J. G. BARNARD,
Captain and Bvt. Major U. S. E.
G. T. BEAUREGARD,
Bvt. Major and Lieut. of Eng'rs.

NEw

ORLEANS,

October 28, 1852.

B.
Estimate for the construction of Jettees, five miles m lenf{th, at the mouth
qf the So'/t.thwest Pass.
These jettees are to average about 14k feet in width, and to be made of two, three, or four
rows of 40-foot piles, (mean length,) 1 foot in diameter, and driven from 20 to 25 feet into the
soil, placing them 3 feet apart. from centre to centre, in each row, as per sketch.
For 26,400 piles, at $200 per M ...•. - •...•...•.•.•..••.• _••.•.. _• _•••••.. $52,800 00
For driving 26,400 piles, at 80 cents ..•...•.•....•• _. __ .. __ .... _... _... _... 21, 120 00
l!,or longitudinal pieces, 712,800 feet board measure, 9 inches by 12 inches, at $16 11,404 80
Cross-ties and braces, 1, 584, 000 feet board measure, 9 inches by 12 inches, at
$16.-.--- ... ----. ------.------ ----- .. ----- ---- ... --. --.- ------- ------ 25,344 00
String-pieces to railroad, 475, 000 feet board measure, 9 inches by 12 inches, at
7,603 20
$16 ----.- ------ . -- --. - ----- ... --- .. ---- ... -- .. ----- .•.•.. ---- .. ----.
15,000 00
Railroad iron, at $3, 000 per mile .•....••.•.•..••.. _...... _. _. __ •. _•..•...
30,000 00
For iron bolts, bands, &c., for jettees ....•........ _•......... _.• _•....••..
26,440 00
For carpentry, &c., at $1 per pile ......•.....•......... ------ ........•••.
60,000 00
For filling with sand-bags fiU, 000 cubic yards, at $1 20 per yard._ •..•.•.•.•.•
7,500 00
For filling facines, brush, &c., at 15 cents per cubic yard .... _.....•......•..
52,555 75
l!,or contingencies and unforeseen expenses ....•..... _...•. _.. _....••...•.•.
309,727 75
Or, at $61, 945 55 per mile for jettees ...••....••.• _.... _........••••.•••.• 309,727 75
For closing 2, 100 feet of bayous on left shore of pass near the
mouth of river, on the same plan as those at Pass a !'Outre, at
$2 27! perfoot .............•••.................... __ .• __ .
4, 772 25
For contingencies and unforeseen expenses __ . . . • • . . . . . . . . . • • . .
500 00
5,272 25
Grand total .••••.•.•••••.•••.••.•••..•.•••..•••...•••..•••••..••••.

315,000 00

Respectfully submitted :

W. K. LATIMER,
Captain C S. Navy.
WM. II. CHA E,
:Major U.S. Engineers.
J. G. BARNARD,
Captain and Bvt. Major Engineers.
G. 1'. BEAUREGAR ,
Bvt. Major and Lieut. of Engineers.
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c.
Estimate for closing the north branch cf Pass d l' Outre, 5,280 feet in
length, with two rows of piles 30 feet long and 1 foot diameter, placed 6
feet apart in each row, from centre to centre, and the rows 6 incites apart,
to receive 5-inch planks slipped down between them, as per sketch.
For 1, 760 piles, 30 feet long, 1 foot diameter, at $2 ...••.... ~ •.•
158, 400 feet, board measure, 3-inch plank, at $16 per M ...•
For 95,040 feet, board measure, at $16, for string and cap pie:Jces .•
For 1, 760 iron bolts and bands ...•...••••...••...............
For workmanship, carpentry, and labor ..••..••••.•..•• -......•.
For contingencies and ~nforeseen expenses .••.•.•..•..•..••...
}~or

$3,520
2,534
1,520
704
1,760
1,961

00
40
00
00
00
60
$12,000 00

Or at $2 27i per running foot.. . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • • . .
For closing the bayous at the mouth of the pass on the ~·ight pank,
1, 80~ fe~t in length, at the same rate as above, at $2 27! per
runnmg foot...... . . . • • . . . . • • . . . . • . . . . . . . . . . . . . . . . . . . . . • . •
4, 090 50
For closing up Pass a Cheval, 500 feet in length, at $2 27;1 per
running foot.. . . • • . . . . . . . . . . . . . . . . . . . . . • . • . . . . • . . . . . . . . . . .
1, 136 25
For a deflection, 2, 500 feet, at the head of Northeast pass, at $2 27;!
per running foot...... . . . • . • . . . . . . . . . . . . . . . . . . . . • . . . . . . • . .
5, 681 25
For closing South pass, 2, 500 fl3et, at $2 27;! per running fQ,ot ... ~
5, 681 25
For contingencies and unforeseen expenses ..••.•.•......••..• _..
1, 410 75
---

18,000 00

Grand total...... . • • • . • • • . . .. • • • . . • • •. .. • . • • . . . . • • • • • . . • . . • • . • • • • . • • . .

30, 000 00

12, 000 00

- - - -·

Respectfully submitte4.

W. K. LATIMER,
Captain U.S. Navy.
WM. H. CHASE,
Major U.S. Engineers.
J. G. BARNARD,
Captain and Brevet Major Engineers.
·
G. T. BEAUREGARD,
:&-evet Major an.d L-ieutenant of Engineers.

·D.
Estimate for the construction of 1i miles of jettees at the
mouth of Pass a l'Outre on the same plan as the Southwest pass, at $61,945 55 ....... __ ................ $92,918 32
For contingencies anJ unforeseen expenses ..... _.......
2,081 68
Grand totaL ............... _.............•. _. •

95,000 00

Reipectfully submitted.

W. K. LATIMER,
Captain U. S. Navy.
WM. H. CHASE,
Major U. S. Engineers.

J. G. BARNARD,
Captain nnd Bret·et Majo1" Engineers.

G. T. BEAUREGARD,
Brevet Major and Lieut. of Engineers.

•
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APPENDIX W W-1.

ENGINEER DEPARTMENT, November 1, 1852.
The proposition made by the New Orleans Towboat Association, as
communicated in the within papers, and recommended to the Secretary
of War by the special board of officers, is to the following effect,
namely:
The said association will open a channel at the southwest pass of the
Mississippi river of the width of 300 feet, and depth at low tirle of 18
feet, for the sum of $75,000-no portion of said sum to be paid until
the work sbaU have been completed to the satisfaction of the officer
appointed by the government to supervise the same.
In consideration of the observations made by the· special board on
this proposition; their recommendation of it; the fact stated by them
that the Southwest pass has not changed its depth of water over the bar
since Talcott's survey in 1838; their unanimous opinion that the interests of commerce demand that this pass, as well as the Pass a
l'Outre, should be improved, I respectfully advise that this proposition, involving the government in no expense unless successfully carried
out, be accepted ; and that Major Barnard be instructed by telegraph
so to infi>rm the association, in order that they may proceed at once
with the undertaking. A written contract, embracing the conditions
mentioned in the proposition, and such others not inconsistent therewith as may be necessary to protect the interests of the government,
to be forthwith prepared and sent to the same officer for execution.
Respectfully,
JOS. G. TOTTEN,

Bt. Brig. Gen. and Col. Engs.
A contract for the exGavation of the channel, as proposed herein, was
accordingly entered into by the War Department with two of the New
Orleans towboat companies, who have completed their engagement.

APPENDIX X X.
NEw ORLEANS, LA., Feb1·uary 12, 1853.
SIR: Your orders of the 2d of October placing me in charge of the

following surveys, viz:
1. A urvey of East Pascagoula river;
2. A survey in r ference to removal of obstructions to navigation of
Bayou La Fourche;
3. A "Urvey of the harbor of abine;
4. A survey of the river abine;
and jn~tructions with regard to th execution of these surveys, did not
rc ·h m until the 29th of that m nth. As oon after as practicabl , I
ro ·e d d to Bayou La F ur ·h , an l made such an examination as th
limit d time which c ul
a llott ' to this "\vork w uld admit, and
u ·h a the natur of tb r q ir d impr v ment seem l to demand.
n com lian ·e 'vitb your in tructions, I availed my elf of all the in-

S. Doc. 1

549

formation I could obtain from the most intelligent persons residing on;
or acquainted with, the bayou.
I found the obstructions to the navigation of the Bayou La Fourche to
consist of great numbers of snags, which project above low water, and,
tor the distance of eighteen miles, almost entirely prohibit the passage
of steamboats during the summer and fall months.
These obstructions are about sixty miles below the upper end of the
bayou, and in the vicinity of the intersection of the "La Fourche and
Barataria canal" with the La Fourche.
It is needless to say that the lands along the bayou are exceedingly
fertile-having a fine climate, a rich and an inexhaustible soil. Such
lands must increase in value, and they must more and more be brought
into the culture of the peculiar productions of Louisiana, until this shall
have become one of the most wealthy and important localities in the
south.
The parishes of Louisiana interested in the navigation of Bayou La
Fourche are "Ascension," "Assumption," ~'La Fourche Interior," and
"Terre Bonne."
The population of "La Fourche Interior" is estimated at. . . . . 12,500
Do
"Assumption"
do
15,000
Do
"Ascension on La Fourche" do
2,500
Do
"Terre Bonne"
do
10,000
Total ............. _. _____ . __ . ____ ... _____ . __ . _ . . . 40, OOQ.
ANNUAL PRODUCTS.

N arne of parish.

Sugar, Molasses Corn,
hhds.
bushels.
bbls.

Rice, lbs. Estim'd va1ue
of property.

--La Fourche .........•....•...... 9,000
.Assumption ..•...........•...... 10,000
Terre Bonne .• ___ ...... _.... __ . _ 8,000
.Ascension on La Fourche •........ 3,000

15,000
16,000
14,000
5,000

75,000
90,000
50,000
20,000

500,000
500,000
300,000
100,000

$8,000,000
9,000,000
6,500,000
500,000

--------~---

Total .•.•.•...••.....••.••.. 30,000

50,000

235,000 1,400,000

24,000,000

To the above may be added sweet potatoes, Irish potatoes, hay,
oats, &c., in large quantities.
To remove the snags and sunken logs to the depth of five feet be
low low water would probably require the service of a good snag-boat
during two working seasons, occupying each year from July 1st to December 1st, a period of five months.
I estimate the cost as follows :
One strong, well-built snag-boat, complete (the Louisiana
State boats cost $15,000) ....... __ .. _....... _. _... $14,000 00
To work the boat with a good crew two seasons, of five
months each .................. __ ... _ .. __ ..... . . . 15,000 00
Care of bo?-t and salary of captain, during seven months
not workmg.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
700 Oo
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Hire of clerk two years, at $500 per year ...... ----.-.
Office rent two years, at $10 per month .............•
Travelling expenses, stationery, and unforeseen expenses.
Total of estimate for two working seasons .......•.••

$1,000 00
240 00
660 00
31,500 00

==========-

The amount required to be appropriated this session of Congress is
made up as follows :
Cost of boat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $14,000 00
Cost of working the boat one season of five months, at $50
7,600 00
per day . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .
700 00
Care of boat when not employed, seven months ....... .
600 00
0 f clerk hire . • . . . . . . . . . . . . . . . . . . . . .............. .
120 00
Office rent one year, at $10 per month ............... .
180 00
Travelling expenses, stationery, &c., &c .............. .
Total required to be appropriated this session of Congress, 23,000 00
I may here remark, that the boat will still remain good, s the property of the government, to be applied to service elsewhere.
I will here add, that there is an incidental advantage which the planters on Bayou LaFourche hope to derive from the "removal of obstructions to navigation."
The levees which have to be constructed, particularly those low
down the bayou, are very high-from twelve to fifteen feet-and it is
th e general opinion that the waters rise higher each year than the previous one. The causes assigned are two-first, that the constant passage of boats along the upper end of the bayou is gradually enlarging
the water-way; and second, that the masR of interlocked logs and
branches of trees intercepts the passage of sediment ancl sunken materials, and thus by contracting the water-way a yearly rise is the necessary consequence.
.
It is supposed that by removing the larger obstructions the smaller
ones would not accumulate ; and thus th e planters would be relieved
at once (to a degree) of the fearful head of water which yearly presses
again t their levees, and threatens to engulf them, and also of that
y early increased rise, which becomes yearly more difficult to guard
against.
It has been suggested to me, by a gentleman of scientific attainments,
that hi hasty surv y would seem to establish the fact, (not however
conclu. ively,) that the top~ of the levees in the vicinity of the obstruction which have b en mentioned are b low the plane of direct descent from the river 1\Iissi.. sippi to th Gulf, at the mouth of Bayou La
Fourche. In accordance, therefore, with the supposed law governing the
regimen of rivers, "that their beds have at nd ncy to rise to the plane
of common descent," it i qu tionable whether the bed of the Bayou
L aFourche, at the point ~p ·ifie , will not ri ~ e yearly until it has attain d
the limit fixed y th r
1· tinrr law.
r •n r the bjccti n ali l, or t refute it, would r quire xten ivc
urv .ys anu car ful b- r ntion for a l flO'th of tim . As this lj ti n
ba n £ rce again t the "r moval of ob ~ tructions to navigation," and
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as that is the real question which I have been directed to decide upon,
I do not consider it as at all necessary to discuss this objection respecting the incidental advantages to be derived from this "improvement of
the navigation."
I will remark that the laws which regulate the regimen of the Mississippi river will not apply, without modification, to a shorter branch
leading to the sea. As Bayou La Fourche is much shorter than the river
to the Gulf, so the current must be much more rapid. The particles
of matter held in suspension by the river water on account of its motion will not be deposited in any paTt of the bayou where a stronger
current sweeps it forward.

A

Level of Gulf

c

B

D

Let A B represent the length of the river from Donaldsonville to
the passes.
Let A C represent the distance through the bayou to the Gulf. AD
will be descent of river. A E will represent the descent of the bayou.
Let us suppose FE parallel to A D, then the current from A to F
would be very strong, and there could be no deposit. From F to E we
might expect a very slight rise, as the current would be like that of the
Mississippi, and hence a slight deposit might be made Suppose F so
low that the current from F to E would be less than in the Mississippi,
then I suppose a deposit would take place at F at once, and raise the
P?int F so high as would give a descent as great as in the Mississippi
nver.

If this reasoning is correct, there is now no part of Bayou La Fourche
where the descent is not as great as in the river; so that the yearly rise
in the bed of even this portion should not be greater than in the Mississippi.
I am of opinion that the portion of the bayou having a more rapid
current than the river, extends below very nearly all the plantations; so
that no cn.use can be seen why there should not be a yearly rise of the
bed after the present obstructions shall have been removed. I advance
this only as a crude theory.
All who are interested in the removal of these obstructions, on any
account, consider that they have a special claim upon the United
States government for an appropriation to remove obstructions from the
bayou, besides the general one, of "an improvement of the navjgation,"
since obstructions were placed in the bayou by order of Gen. A.ndrew
Jackson, as agent for the government, as a defensive measure m conducting operations in this quarter during the late war between Great
Britain and the United States.
All the inquiries which I could make with reaarcl
to this supposed
0
fact served to confirm it.
A gentleman of intelligence writing from Thibodaux says : "In 1846,
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1847, several citize~s of out locality obtained written affidavits which
substantiated the fact beyond a doubt, and placed the same in the
hands of our representative, then the Hon. B. G. Thibodaux. On his
arrival he made application to Congress for an appropriation, which
motion was referred to the Committee on Internal Improvements, and
by said committee no action was ever taken, even up to the present
time."
It is my intention, as soon as low water will permit, to examine the
bar at the outlet of the 1\Iississippi, to ascertain whether it is practicable to keep a channel open d'uring the season of low water, and what
would be the cost each season.
I am, sir, very respectfully, your obedient servant,
HENRY L. SMITH,
Lieutenant Engineers.
Gen. J. G. ToTTEN,
Chief Engineer, Washington, D. C.

APPENDIX Y Y.
NEw ORLEANs,- LouiSIANA, February 15, '1853.
Sm: Upon my return from the survey of Bayou La Fourche, having
supplied myself with a large light skiff and the necessary camp equip·
age, I proceeded to the Sabine river by ascending Red river in a steamboat as far as Shreveport, and crossing over the country to Pulaski,
Panola county, Texas, and from thence descending to its mouth, a distance of about 523 miles.
I obtained a very correct know ledge of the river above Pulaski to
Belgard, in Smith county, Texas, the head of navigation, by conversing with persons acquainted with this portion of the river, and by
the written statements of those who have been employed by the inhabitants to improve the river, and who have run steamboats thus far up.
I made such surveys in the harbor of Sabine as were necessary for
me to estimate the cost of the required improvements, and returned by
way of Galveston, Texas, to New Orleans, and submit the following
report of the result of my observations:
Sabine 1·iver.-The whole length of the river from the head of navi- ·
gation, at Belgard, Smith county, Texas, to the .Gulf of Mexico, is
about 73 mil s; of which, 2 5 miles are entirely 'n T xas, and the
remaining portion is the boundary line b tween Loui ~ iana and Texas.
Th bottom land , most of them quite low, and all of them subject
to overflow during the ea on of high water, extend in width fi·om onehalf a mile to three miles back fr m the bank of the river to the hiah
land . These high land fr qu ntly xt nd to the river, and ar ailed
"bluffi."
·ca i n lly th ->C bluff' are on both sicl ~ of the riv r at
the same point; thu affording a good location for a f rry, and for a
mall town r depot for · untry pr due , and for th e r turn ~ upply of
g cl for ·ountry · n ~ urn pti n.
The ri
and fall of the 1·iv ·r t Lorran"port, a out 453 miles from

S. Doc. I.

553

the Gulf, is thirty feet. At points nearer the Gulf the rise and fall becomes less. The rise and fall of the water is sometimes very rapid.
From the middle of January to the last of June is considered as being
the season of high water, but a partial rise may be expected much earlier.
The current is not very strong, except over the shoals, or in narrow
portions of the river, as at what is called the "Raft'' or in the '' Narrows."
The width varies from 100 feet to 200 feet, to the foo~ of the Narrows ; below which it varies from 300 to 500 feet.
At the time of the lowest water there is only sufficient ~epth for a
skiff at points in the river above Logansport, and below there are
rocky shoals and sand bars, which render an attempt to procure a lowwater navigation above Belgrade inexpedient, if not impracticable.
The country abounds with wild game, such as ducks, geese, wild
turkeys, deer, and bears.
The soil generally is good, and produces fine crops of cotton, corn,
potatoes, &c.
The climate is said to be healthy, and on that account this region is
to be preferred to some other portions of Texas which can boast a
richer soil.
The tide of emigration from the older States of the. Union has of late
been setting towards the counties of Texas contiguous to and bordering on the Sabine river. The only product of the soil which at present
will bear the cost of transportation is cotton, which is principally carted
to shipping points on Red river, a distance of 50 or 120 miles ; and the
return trade is mostly through the same channel.
'fhe planters, anxious to get their cotton to a market, aware of the
difficulties attending the navigation of the river with all its present obstructions, and of the consequent exceeding high rate of insurance,
and the lmcertainty of the arrival of a steamboat, prefer to adopt the
more tedious, but more certain, route to Red river, when the state of
the roads does not render them absolutely impassable. On the other
hand, those interested in steS!mboats cannot afford to run up the river
where the risk is great-where the wear and tear is serious under the
most favorable circumstances, where only a small boat carrying a
small load is able to run at alL and where even a small boat can only
run in the day time-without knowing certainly that a load will be in
readinPss upon their arrival at the principal depots on the river.
It is evident that the first step towards affording increased facilities
to the inhabitants of thi s portion of our country is to remove, thoroughly
and permanently, those obstructions which now render the navigation
of the river difficult and dangerous.
Th ese obstructions consist of leaning trees upon the banks, of occasional rafts which gather from floating timber, of snags in the bed of
the river, and of large logs which have gathered and sunk, p articularly
at the bends, where they are caught and mingled with the trees which
have fallen from the caving banks There are points where the !urns
are very quick, which could in some cases be avoided by makmg a
short cut off, at less expense than the cost of clearing around.
.
I would propose the following improvements:
L et aU trees be cut on the sloping banks which couldm any way
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interfere with a boat touching the shore with 10 or 12 feet rise of water.
Their stumps should be cut smooth with the ground, so they could not
injure the hull of a boat running over them. These trees must be cut
up into 12 feet lengths, so they may float off without forming rafts.
On that portion of the sloping banks which would be above the line
of 10 or 12 feet above low water, let such trees as have branches and
tops to interfere with any of the upper works of a steamboat be cut ofl
with a very high stump, and thrown back into the woods, with the
trunk still strongly attached to the stump, to prevent its being carried
away by the current and becoming a new obstruction. These stumps,
so standing, will serve as guards to prevent the boat from running accidentally, or being carried by the current, so near the shore as to injure her upper works by the branches.
Where there are caving banks, let such trees as would be likely to
fall in the course of two years be cut down, and let others be girdled
or "deadened," so they may float when they fall, and perhaps break
in pieces ; or, at least, break off all the tops and branches, so they be
less likely to catch in their descent to the Gulf.
The felling these trees on the caving banks, and the girdling of others
further back, will not · have a tendency, as some might suppose,_ to
render the bank more subject to fall by the removal of the roots whiCh
helped to bind the soil; but a thick undergrowth would spring up, the
more innumerable roots of which would serve the same or a better
purpose.
At the lowest stage of the water the snags should all be cut even
with the surface. All sunken trees with one end projecting upon the
bank .should be cut off and allowed to sink, if the water should be of
sufficieut depth, and if not, these logs should be hauled out upon the
bank, or removed to some deeper point of the river and sunk.
With such a disposition of the snags and logs, a boat could safely
ascend over them whenever a rise of four feet would make the rocks,
shoals, and sand bars passable; and with the trees removed from the
banks in the manner I have indicated, and with judicious regard to the
greater or less extent of clearing which the particular locality should
r~quire, there would no longer be the serious detention of laying up at
mght; there would be no extra risk ii1 running this river ; there would
be no extraordinary wear and tear; much large r and more profitable
boats could be employed ; and the uncertainty and high rate of insurance, \vhich at present embarrass the planter and the boat owner,
would be removed.
As it i practicable at no great cost, and would be highly advantageous, to r. moye the obstructions to low-wateT navigation as h1gh as Belgrade, \•duch 1s J 7 miles from the Gulf~ I have estimated the cost of
the improvement of this portion of the river with reference to that
pr~jeet.

\ Tith uch low-water navigation establi bed, the double purpose
would be erv d of givincr employment to the teamboats in low wat r;
tbu,. ncouraging the upp r navicration of tbe riv r during hicrh water,
and f openincr a ·onvcni nt chnnn l of trade with an ~ t n j" e r gion
of country north an r..· ~t of th· t point, at a season too when the
trade ia. 1 . riv r i cut off.
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At the head of the Narrows a large body of water passes off by the
old channel. By turning all of the water into the present channel, it
would, no doubt, in connex1on with the clearing of the banks, give increased width to this contracted portion of the river.
Below the Narrows the river is wide and deep, and the navigation
is at present perfect.
.
The Sabine river enters into Sabine bay by four passes. The pass
marked B on the sketch is most used, as it affords the best water by
about eight inches on the bar. The depth, at ordinary low water,
may be stated at three and a half feet for the distance across, of
about three-fourths of a mile. All of the bars are composed alike of a
hard crust of clay, sand, and a few shells combined with semi-fluid
marsh mud underneath. For the distance of 150 yards this crust is
perhaps one foot and a half thick, and for the remaining portion of the
bar the average thickness may be set down at six inches.
The main river above all the passes is 709 feet wide, has a greatest
depth of 24 feet, and a cross section equal to 10,420 square feet.
The first pass on the left descending has a width of 410 feet, a
greatest depth of 24 feet, and a cross section equal to 4,790 square
feet. The first pass on the right, or West pass, is 94 feet wide, is 13
feet deep at most, and has a section of 100 square feet. The pass in
present use, marked B, is 150 feet wide; it has a greatest depth of 18
feet, and a cross section of 1,710 square feet. The middle and main
pass is 417 feet wide, has a depth of 24 feet, and a cross section of
6, 7 40 square feet.
To obtain a greater depth of water on the bar, say five feet at low
water, I would propose the use of a dredging machine to remove the
crust of which I have spoken, to the amount of about 30,000 cubic
yards ; and I would close the two smaller passes, marked A and B, in
order to produce a quickened action on the bar of the main channel,
thereby sweeping out the soft semi-fluid mud, which would then be exposed to the action of the current by the removal of the crust. Should
these means fail to give a depth of five feet on the bar, (a failure I
should not anticipate,) the additional expedient of confining the water
to a comparatively narrow channel, until after its passage across the
bar, would, no doubt, produce the desired effect These jettees could
be cheaply constructed by conveying to the spot the large timber of
the river above, (which sinks, owing to its great specific gravity,) and
securing it in its proper position.
The depth of water across the bay is about seven feet at low water.
I will here state that I was informed tlJat much of the lumber for the
supply of a large part of Texas was brought down this rive.r. It is
with difficulty that these rafts can novv descend, on account of the obstructions.
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Estimated cost of improving the navigation of the Sabine river in a tho_rough
and permanent manner, incl·uding a navigation at all seasons as lt~gh as
BelgTade, Texas-one hundred and seventy-eight miles jrorn the Gulf.

.s
Cost.

Part of the river to which the expenditure is to be applied.

- - - - - - - -1 - - - - - - -- - - - - - - - - - - - - 1 - - - ' - ; - 32 ------------ To stop two passes ..•••....•........•••••..••.. $1,500
Half cost of dredging machine to remove bar, complete, with scows, chains, anchors, &c. The
other "half cost" is for harbor .•••••.••.••••.•. 4,500
To remove 30,000 cubic yards, or two months' work. 1,800
Contingent expensoo for this portion of the improvement ........••...••••..•...•......•...
200
$8,000
70

38

400

178

8

200

93

15

100

108

15

180

178

70

200

193

15

140

258

65

200

From the bay to the foot of the N arrows-38
miles-is good .......•.....•.....•...........
Eight miles above the foot of the Narrows no
clearing is required ......................... .
To the head of the Narrows, clearing the banks, at
$200 per mile ...............••............•. 3,000
To remove logs for same, for low-water navigation,
at $Z50 per mile ...•......................... 3,750
To clear the banks ofleaning timber, at $100 per mile
1,500
To remove snags and sunken logs, six feet below
low water ... ............................ _.. . 2,250
To Belgrade, Texas: clearing the banb, at $100
per mile ................................... . 7,000
Cost of removing sunken logs, at $150 per mile ... . 10,500
Cost of a good snag-boat fit for other service when
done with this ...........•......•... _..... _.. 14,000
Cost of stopping up old channel at head of the
Narrows .......................•............ 1,000
Clerk hire during two years, while making these
improvements .................•.............. 1,000
Unforeseen expenses, office Tent, travelling expenses, &c .........•......................•. 1,000
45,000
Through the "Raft" there are many logs above low
water-cost 350 per mile.................... 5, 250
The whole cost per mile would average $250...... 16, 250
22,500

338

80

170

453
63

115

140
120

185

Tho above is to Burr's ferry, formerly Hickman's
ferry.
To Gaines's ferry, or Pendleton. This is about ten
miles above · abine town; tho cost per mile
would be $250 ......... ............ ......... .
To Logan. port, Louisiana ; co t per mile , 2:>0 ... .
To Fredoni11., Texas. The river being narrow, it is
not probable that any extent of clearing would
enable a boat to run at night. On this account,
an(l on account of the more favorabl banks
which are 1 . liable to wash, together with tho
1 •s importance of the river and the probability
of it· b •ing les. narigat d, at lea t for y ars
to ·om , than tho river below, I am induced to
e:.timatr> t~ • c t of ·uituble clearing at. I 00 p r
m1le, makmg- from Lnt{un. port to Fredonia ..... - ~ - ...... .
To Bclgor.tl, :mith ·ounty, Tcxn., at 100 per milo ......... .

20,000
28,750

I

73

100

100

Tn al" tun

1 ·

1 '500
10,000

hfimprovingtb wboleriv r ......... . 152,750

S. Doc. I.

a57

I am aware that some persons would estimate the entire cost at
much less, but I am satisfied that the advantages derived from a less
thorough improvement would be purchased at a greater relative cost
than the more decided advantages to be derived from the greater expenditure.
If the amount required is large, the quantity of work to be done is
also great, and the end to be accomplished is great. A river 738
miles in length, now almost u2eless, is to be rendered navigable during
seven months in the year, and for the distance of 178 mil.es there is to
be a navigation at all seasons.
The thousands of our fellow-citizens from the older States who have
sought cheaper lands and a more ferti1e soil in these regions, so difficult of access, will be rejoiced and greatly benefited by this expenditure; and not these only, but all of those who wm gladly seek here a
home when these increased advantages are given, and convert these
wilds into fruitful fields. All these are interested, and in the prosperity of these our fellow-citizens, and in the conversion everywhere
of wild lanJs into cultivated fields, our government is interested.
I have made as low an estimate as I believed consistent with the
interest of the government and of all parties interested. Of course a
very much smnller sum would be of advantage to the river, as it would
remove the worst of the leaning trees, which it is now almost impossible
for a steamboat to avoid.
Should it be determined not to include in the improvement the lowwater navigation at Belgard, the sum of $25,000 may be deducted from
,
the total amount required.
Perhaps it is well to remark that, if the present improvements are
made without regard to this lo,v-water navigation, the future cost of
establishing it would be greater, because the logs now cut off and
sunk would then have to be gotten up and removed.
With regard to the manner of conducting operations, I would propose as follows: Upon the supposition that but a partial appropriation
will be made at this session of Congress, let a body of one hundred
good wood-choppers be directed to rendezvous at Pendleton or at
t:;abine town; or let these men be gathered at New Orleans, and taken
to one of those points. Let the party be divided into gangs of about
1en each. Let several small flat-boats be procured suitable for the transportation of baggage. There should be at least two larger flat-boats,
\vith suitable fixtures, so that a log could be lifted, either with one, or,
when necessary, with two boats combined, and transported to any distance required.
Two or more parties with these larger flats should take advantage
of the lowest water to remove logs projecting above low water, and to
cut off snags to the surface of the water. Tbe parties on the shore
should be governed by the stage of water; if 1'ery low, th~y shou~d all
hasten on and cut only at the water's edge, leaving the timber h1gher
on the bank to be removed at a more unfavorable stage of t~e wa~er.
Besides being governed by the stage of the water, the supermte?dmg
officer should endeavor to make a progress of at least two miles a
day, in order to arrive at the end of the obstruction in about one hundred and thirty days, the tim~ of continuance of low wat r. In the
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meantime the snag-boat should be at work with a laboring force of
fifteen men on that portion which is to be made navigable at low water ..
Should an appropriation be given to remove the bar at the mouth,
or should the chief engineer de<.:ide to apply any of the appropriation
for the river to that purpose, the dredging could be in progress at the
same time; or it would not be interfered with by the high water if this
work should be done at another season of the year.
With a larger appropriation the work could be commenced higher ·
up, and if sufficient, it could be completed as the party proceeded.
To employ a gang of best wood-choppers one working
season ........................ _.......•• ___ . _ .
Required for purchase of snag-boat, &c., &c .... _. _. __
Required for working the boat with a large force ..... .
Required for deepening the channel across the bar at the
mouth of the river. . _.. __ ............. _....... .
Total required for Sabine river this season_ ....

$30,000 00
14,000 00
11,000 00
8,000 00

63,000 00

I send a copy of a map which I procured from the Louisiana State
Engineer department, made by the commissioners who established the
boundary line between the United States and the republic of Texas.
I also transmit a hasty sketch of the passes of the Sabine river:

Sabine harbor.
When I had ascertained that the desired improvement of the harbor
consisted in the opening of a new and more direct channel, I made
such surveys as wen~ required to enable me to estimate the cost of such
a work. The old channel is crooked, and cannot be navigated by a
stranger.
Vessels coming into harbor with a northeast wind, if bound up to the
city, are detained until a change, as it is impossible to get through the
narrow reach when the wind is ahead and the current is strong.
With the proposed new channel opened, it will only be necessary to
foll ow the shore as a guide up to Sabine city, and the same wind which
will permit the entrance of the harbor will carry a vessel to the wharf.
The sketch sent herewith will convey a good idea of the old channel
and of the new one proposed.
In making this improvement it would be necessary to remove about
25,000 cubic yards of clay, sand, and shells intermixed. The new
channel would be cut nine feet deep.
The cost may be estimated as follows :
The half-cost of a dredging machine complete, (the other
half being charged to the deepening of the bar at the
mouth of the river.) .... ____ ..... _...... ___ ......
C ... t of working the machine two months. _.... _......
Clerk hire, stationery, travelling expense , &c _.. _. ____ •
Total cost

f improvement of the harbor .•.....

$4,500 00
1, 00 00
700 00
7,000 00

-----
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The dredging machine would remain in the hands of the government,
to be applied to service elsewhere.
It is felt by those interested in Sabine harbor, and by those navigating
the portion of the Gulf of Mexico in its vicinity, to be of the greatest
importance to have a light-house established on what is called "Louisiana point," or at some other site which may be selected at the mouth
of the harbor. l assured all who urged this matter that their claim
would be thoroughly considen~d by the intelligent officer having the
superintenclence of this light-house district, and by the Light-house
·
board.
Although the charts represent the bar as having but a little over
five feet at low water, yet, on account of the softness of the mud, a
steamship can readily pass drawing ten feet. In case of a southeast
blow, it would be sate to venture over with a draught of ten feet. It
is asserted that a vessel drawing twelve feet of water has crossed the
bar in a blow.
Vessels loading for this port may depend upon having but little, if
any, detention. An unfavorable state of the wind might reduce the
depth of the water, but with such a wind a vessel could hardly enter
against the current, even if there were sufficient water on the bar.
Nothing seems necessary to be done to improve the bar at the entrance of this harbor.
I am, sir, very respectfully, your obedient servant,
HENRY L. SMITH,
Lieut. Engineers.
Gen . .T. G. ToTTEN,
Chiif Engineer, Washington, D. C.

APPENDIX Z Z.
INDIANOLA, TEXAS, September 30, 1853.
SIR: I have the honor to submit the following report of my examination of Galveston bar:
This bar is so far from the shore, and the currents so dependent upon
winds and tides, that nothing can be done to improve it, save some
additional facilities in the way of beacons and ranges, to enable vessels
to cross at night and in foggy weather.
It is rather difficult finding the bur in thick weather or dark njghts.
A reference to the sketch will show that a vessel "feelina" her way
down the coast runs some risk of getting ashore; but wer~ a beacon
placed at the point marked "B," near the o"uter buoy, this could be
always made at night or in a fog; having there the light-ship moored at
or near the point marked on the map, there would be obtaining a good
range with the light-house on Bolivar point. A tall pile or beacon
placed at the point "A," between N. and S. buoys, would give a good
range from the light-ship, and tbe ranges to run from "A" are kept up
by the pilots. Were these facilities afforded, no difficulty would be
met with in crossing, at any hour or any weather.
The channel between Pelican shoal and the east end of Galveston
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island is filling up. Where thirty feet was found in 1841 there 1s uow
but twelve. Thjs filling up seems to be due to the cutting away of the
east end of the island by the southeasters; the point once extended to
the south buoy.
The only preventive to this difficulty-and a very serious one for
Galveston if it continues shoaling-would be to throw a breakwater
from east end, as indicated on the sketch by red lines ; this would intercept the breakers from the southeast, and force the current which
cuts across the end of the island into the channel, and thence into the
Bolivar channel.
The current runs strongly after southerly blows; and the probability
is, that such a breakwater would effect a change for the bett~r, at least
prevent any more shoaling.
To estimate for this work understandingly, and locate it to the best
advantage, we should have careful observations, for at least six months,
on the tides, currents, and winds, by a person of intelligence; and I
would, therefore, recommend an appropriation :fiJr that purpose.
Respectfully submitted.

W. H. STEVENS.
Lieutenant U. S. Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chiif Engineer, Washington city.

APPENDIX A B.
INDIANOLA, TEXAS, April18, 1853.
SIR: I have the honor to submit for your consideration the following
report of the result of the surveys on this coast, as far as they have
been completed up to the present time, committed to my charge by the
department letter of September 28, 1852 :

I.-Bars.
The bars on the coast of Texas from Paso Cavallo to the mouth of
the Rio Grande b eing of the same nature, acted upon by the same
causes, and subj ect to the same changes, I have determined to describe
the~ .g nerally, and give the conclusions at which I have arrived as to
their Improvement, before taking up the suhject of the harbors to which
they belong. In this last connexion will be found the depth of water,
&c., on eac h bar.
In my letter of J anuary 13 I ~tated what I th en supposed to be their
general nature; a .ubs qucnt close examination of all has fully confirm d. my impr s ion . .
The bo~tom of the C_u lf alonrr the whole coa~t d.eepPns very gradually, ancl r· of :-and until you r ·ach a depth of about 7! fathoms, when
llu 1 ~ i found .
. ·ot ·xt nding dire tly a ·ro::s the mouth of their outl ts, but from
rHnt. CJ{ tb .. hor nb 'and lJ }~w in a Curved form, OUt. tO :l, these
ar ar
o ..Jtuated as t be nllr 1y x o5 d to th actwn of h avy
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storms, and great changes are usually found to have occurred during
their prevalence. Important changes in their position have also arisen
from the constant cutting away and filling up of the shores. From the
best information I can obtain~ it appears that the depth of ·water on the
bars has been gradually decreasing since they first became well known
to our navigators. They are all of a quicksand formation, harcl,as rode
to the touch of the soundi11g pole, but acted upon with extraordinary
facility by the water.
On some of them, especially the Brazos Santiago bar, it is impossible
to maintain buoys for any 1ength of time in the snme position, their
anchors soon working their way through the sand ancl dragging them
down.
lt is difficult to imagine ;=m ything more changeable than are all these
bars; the channels over them a e, literally, constant!y shifting, and.
cannot be depended on from day to day, Neither does the position of
the channel appear to have uny connexion with the outward current;
that is to say, it is as often in a posiLion where, judging fi·om the conformation of the shores within, the action of tbe outward current is
most indirect, circuitous, and weak, as when it is most direct and
strong.
The positions, &c., of the bars and their channels appear to depend
entirely upon the action of storms ancl prevailing wincls, and not upon
any current arising f.~;om the rivers emptying into the interior bays; for
in:--tance, 1he next best bar t.o Paso Cavallo (with regard to depth of
water) is that at Brazos Santiago, at the outlet of a bay that has no stream
emptying into it; while the -vvorst is at the mouth of the Rio Grande.
In fact, the rivers are so small, and the bays so large, that it is usually
difficult to perceive any effect arising from the current alluded to.
From these facts, and the n'peated occasions I have had to experience the extreme roughness of the water on these bars, I regarcl it as
impossible to improve any of them by dredging, scraping, or any
similar means; for, supposing that means may be formed to overcome
the difficulty of working under such circumstances, and that the
channel were actually deepened to the required extent, it is certain
that the same causes which now operate in so constantly sbifiiog the
position of the channel, would almost immediately fill up any new one
made by artificial means. It now rema.ins to be considered whetber it
is possible to improve the bars by conlracting or changing the direction
of the channel, by means of dihes, jettet'S, &c., &c.
The pnsscs at the mouth of the Rio Grande, Bnnos Santiago,
Corpus Christi, and Aranzas, hove each but a single outlet, oil exceedingly n::tiTOW: and none admitting any further decrease in width.
The only possible applica.tion of dikes, in these cases, would be to
prolong the \valls of the outlet until they reached a point very near the
pre nt position of the bar, in order to concentrate upon one spot the
whole action of whatever outward current there mio-ht be. The ultimate effect of this would undoubtedly be the fo rmaJion of a new bar
outside thnt too, at no distant period. The immediate effect would, by
no means, certuinly be favorable, and the new outlet would be liahle
to be closed up by heavy storms, (subject to breaking out agnin,) as is
now frequently the case with small inlets on the coast of Florida. With
Part ii-36
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regard to the project for improving Paso Cavallo, by closing the Pelican Island channel, to which my attention has been called by the
department, I have, since my letter of January 13, given it an attentive
consideration. Were the proposed dike constructed, the situation of
affairs would be analogous to that now existing at the other passes; and
I see n<e reason for believing that the strength of the new current would
be much, if at all, greater than that at Aranzas or at Corpus Christi
pass. Were the strength of the current increased, it would exert itself
in cutting away more rapidly the point of Matagorda island, where the
light-hou se now stands, and thus enable itself to spread out still more
than it now does before reaching the bar.
So far as it is possible to foresee the effect of so uncertain an operation, and judging principally from what I have observed at the passes
in general, I think that, were any appreciable effect produced by closing
the opening in question, it would be lateral rather than vertical. .
As far as regards the" twenty-foot" channel expected to be obtamed,
one of one hundred feet might be looked for with equal confidence.
I therefore give it as my opinion, that it is not advisable to attempt
any improvement of rhe bars mentioned in this report, as such attempts
would, in all probability, result in a very great waste of money and of
time, without any reasonable prospect of effecting any improvement.
I will close this subject by stating that, in every iustance, the foundation of any structure attempted would be in quicksand, and that the
difficulties of construction would be very great. Were anything attempted at Paso Cavallo, beyond closing the Pelican Island channel,
it would involve the revetement of about four miles of shore, and the
construction of more than five miles of dike.

II.-HarboT

of Brazos Santiago.

The bar of this harbor is probably the roughest on the coast of Texas.
During the fall, winter, and spring, it may be depended on for a depth
of eight feet, it being seldom necessary for vessels of this draught to
wait outside more than twenty-four hours, except on account of the
roughness of the bar. During the summer the water is sometimes as
low as six and a half to seven feet. The anchorage outside is excellent in seven and a halt' to eight fathoms ; the bottom of blue clay; !he
best anchorage is in this depth, with the beacon on Padre island beanng
west. In less than seven and a half fathoms the bottom is of quicksand. A steam-tug can usually be had to tow vessels over the bar.
The harbor within is quite small, but is amply large for all the trade
now carried on through it. The greatest d pth of water in the harbor
is twenty-tw fe t. There i no obstacle in the way of vessels b tween
the bar and the in i e ancbornge.
As w 11 as I c n 1 arn-and my own recollection leads me to the
~arne conclu:o ion-the harbor is gradually filling up,. o 1hat it may.be
n . e.. ary at som fi turc .l. ~ t improv it by drcdgiug; but this p~nod
wtll b so remote th. t It 1 unnec s.:ary to make provi ion {or It at
pr ·nt. The channel from Brazos t Point Isab l can be d pcnded
n fiJr thr c an a hnlf f .t-lhcrc is u, ually m re. It is ample for
liO'htcr:s running etw en the two pla.c ·s, and ther exists non ce~-
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sity for any improvement at present. The bar at the mouth of the Rio
Grande is, as has been already stated, of the same formation as the
others. It averages about four feet. When there, I found three and a
half feet, and was informed by the pilots that it is often still lower.
On one or two occasions there have been seven and a half feet after
violent storms ; but it almost at once resumed its usual depth . . This
bar shifts even more than that at Brazos Santiago.
III.- Tlte harbor

of Corpus

GhristL

The bay of Corpus Christi is the most open and unobstructed of any
on the coast of Texas. The depth of water varies from fourteen feet
to seventeen and a half feet. The difficulty consists in entering it.
There are two entrances-one through Corpus Christi Pass, the other
through Corpus Christi bayou from Aranzas bay. It is the latter entrance that is used. Both are obstructed by extensive mud-flats.
The bar at Corpus Christi Pass is too shallow for vessels navigating
the Gulf, varying from five feet to six and a half feet. The pass is too
narrow to allow a vessel of any size to beat through it. ·The bar is
exceedingly broad and very rough. Having once passed the bar, there
is an abundance of water for about four miles, when the mud-flat sep. arating the pass from Corpus Christi bay is reached. Three feet six
inches, and more, can generally be carried over this flat. This is deep
enough for all present and future purposes, unless the bar should undergo an entire change for the better. With regard to the entrance
through Corpus Christi bayou, the case is different. In the bayou
itself there is no place less than seven feet, and generally from ten teet
to eleven feet. Both ends of the bayou are obstructed; that towards
Aranzas bay by a shell reef, on which there is three feet six inches at
very low water ; and that towards Corpus Christi bay by a very extensive mud-flat. The bayou itself is very winding. In the channel
over the mud-flat there is at least a depth of five feet, excPpt between
the bayou and the Sister islands ; at this place there is but a depth of
two feet six inches for a short distance. As there is always a strong current running in one direction, or the opposite, through this bayou, any
channel made through the mud-flats and the reef would probably re~
main open for a long time.
In the communication from Corpus Christi to Aranzas, great difficulty is now experienced from th Jse obstacles, and I recommend that
the channel be deepened to five feet. The excavation necessary to
give such a channel, sixty feet wide, over the mud-flat, will be 15,000
cubic yards. To form a similar channel oYer the shel.l reef, the excavation will be 1 ,500 cubic yards.
IV.-Aranzas harbor.

It is through this pass that the trade between New Orleans and Corpus Christi passes. The depth of water on the bar varies from five to
eight feet: seven feet is as much as can be depended upon, and to
cross with that draught, vessels have often to wait outside a number of
days. The channel is at present circuitous, and is at all times vari-
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able. The bar is very ro1Jgh and dangerous. The anchorage outside
is pretty good in about eight fathoms. The harbor inside is small and
bad, the lloJding-gronnd being very poor.
Although there are numerous shoals bet\veen this pass and Corpus
Christi bayou, still th ere is no real obstacle to navigation, the channels
being sufficiently well marl~ed, and being much more th<~ n deep enough
for any vessel that can cross the bar. Twelve feet can be carried to
Live Oak Point, opposite Lamar. I do not consider any improvement
practicable or requisite for this harbor.
V.- Th e inland channel frorn Matagm·da bay to Aranzas bay.

The only obstacles to navigating this channel with three feet at extreme low water, are found at the points known as the Oyster .lteef
Dugout, Ayres's Dugout, theSteamboatDugout, and theDevil'sElbowthe last at the moutll of the Saluria bayou. The reefs are of hard sand
and shells; the obstruction at the D evil's Elbow is a mud-Hat. As
there is generally a strong current running up or down at the points
mention ed, there will probably be no difficulty in keeping the excavation open. This channel is now of much importance, and will have a
greatly increa sed value as the country becomes more thickly settled.
I recommend that it be opened to the depth of three feet at low water,
with a width of forty-two feet. The quantity of excavation will be as
follow s :
Oyster Reef Dugout ....... _.. _ ...... ___ .. 2,000 cubic yards.
Ayres's
Jo ________________________ 2,000
do.
do.
Steamboat
do ............... _....... _ 3,000
do.
Devil's Elbow ............. _...•. _...... 2,000
TotaL _____ . ____ .. __ ._ .. ___ ._ 9,000

do.

This work at the same time opens the channel from Matagorda bay
as far as the mud-Hat at the mouth of the Guadaloupe. While on the
subject of this inland channel, I will state tbnt the L aguna del.l\![adre
(between Brazos and Corpus Christi) is entirely closed by a sand-Hat
some miles in width, and that, from tbe best information I can obtain,
it would be a work of far more expense and difficulty to open it
than the necessity of the case will ever warrant.

VI.- The harbor of Pass Cavallo.
The bar at th mouth of this harbor is, next to Galveston, the best
on the coa~t. It vari . from 7 to 10 £ t; S-2- fi t can gen rally be
foun<l by waitinCY a kw hour~. The bar i le;:,S rough than tho e outh
of it, and the chann 1 c1uite traight; it i very changeabl , as is also
the y;:,t m of .. hoal · <md island ifom Decrow's Point to the chanu 1.
In the month f J anu r.y' at.av ry low tage of wat r, I found 7 feet
?n the bar betw en 1) .lJC..:an 1.land and Decrow's Point. Thi pas age
~
~·tr ~
1~, ·han~ a ~Jl thnt no rc1ianc can be plac don it. Th re
I a g od at d orugc m t e the bar, under the lee of
lican i land, and
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·4 men, at $25 per month. __ •.•. _ ..........•••••• $100
Subsistence, at $5 .•• _ • • • . • . . . . . . . . . . . . . . • • . . • •
30
Steam, at $6 per day .... ~ .......•...... _ . • • . . . . 180

Total per month .... _. __ . __ ._-_._...........

470

Work at Corpus Christi mud-flats, 45,000 cubic yards,
3 months . _ ........••....•.••. _.. _ ..........• __ .•
At the points mentioned, 10,500 cubic yards, 21 days ..•.•
Hire of steam tow- boat ...... _....•. _ . _.•.. _ . _ ..•. _..
Row-boats, &c ..•......... __ •.... _. _ ..... __ .. __ ....
Repairs and contingencies, (including loss of time in moving, &c.,) ........... - - ......... - - .... - . - - .. - ..•. •
Office, clerk-hire, &c . _ .. _ .. ___ ••. _......... _.••.....
Total estimate. __ .... __ •••............ _ ... _....•

$1,410
329
800
200
1,000

500
11,739

Should circumstances ever render it advisable to excavate an 8-foot
channel over the bar and flats between Aranzas and Corpus Christi
bays, the sum of $7,500 will be necessary for the labor, exclusive of
machinery. The channel I have recommended will c~rtainly be ample for all the wants of the place for years to come. Should the work
on this channel be delayed tor any number of years-four, for example-it would be advisable to increase the estimate for labor by from
one-third to one-half-especially for the Corpus Christi mud-flats.
It should be mentioned that the company who are using the excavator now employed in this bay, have the patent right for all the waters
between this place and Corpus Christi: how much will be required to
extinguish their right I am unable to say.
It is also possible that they may be willing to do the work recommended by contract. I will request Ljeutenant Stevens to procure information on these points and transmit it to the department.
I am, sir, very respectfully, your obedient servant,
GEO. B. McCLELLAN,
Lieutenant Engineers and Brevet Captain.
Brev. Brig. Gen. J. G. ToTTEN,
Chief Engineer U. S. A.

APPENDIX A C.
I 'DIA ·oLA, TEXAS, September 30, 1853.
~ 'rR: I have the honor to ubmjt the following r port of my examination of the bar at Velasco, T x s :
Thi bar i" form d at the mouth f the Brazo river. The river
·mpti ~ dir ctly into th 'ulf and, unlike most riv r._ flo\Yin thr ugh
a flat ·ountry, ha. ~ n d ell' , b t br a.k through the sandy beach .into
th ,"C(l.
r h
1 ar i", lil< all th b· r. on tbi
a t, du more to th action of
ea. than f the ri r it
lt i::; of hard sand, shifting in
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position and form somewhat, as the stage of water in the river changes;.
the channel through it always changes after a hard blow. Pilots are
obliged invariably to sound for the channel before taking a vessel over
after a strong wind.
Fresh~ts prevail in the Brazos during six months of the year, giving
a current varying from three to six miles p er hour. These rises occur
during the winter, when the wind is mostly off-shore, giving better
water on the bar than during the summer.
.
·
The bottom, one mile from the bar, is blue clay mingled with sand;
inside the bar is blue clay, mud, and sand, the deposite from the river.
The anchorage, so far as holding-ground is concerned, is good, both
inside and beyond the bar.
I see no way of improving permanently; the constantly recurring
'changes would soon restore everything to the present state.
The pilots propose harrowing or ploughing through the channel, but
this would require to be constantly kept up-one heavy blow of twentyfour hours' duration would neutralize the labor of weeks. The result
of the experiment at the mouth of the lYiississippi, will give a fair test
of the success of such measures.
My opinion is against such an operation. The bar is formed at its
particular location, because the current at the bottom becomes too weak
to carry sand any further; then, if you loosen the sand by harrowing,
you only place it where it was the instant before it was deposited; and
why will it go out now, when it did not before? The same cause is
acting as when the deposite took place, and the same results should
follow. Alter other conditions, and there may be different results. By
producing the bed of the river to the summit of the bar by dyking, it
would be cut away immediately by the current, but a new bar would
form, perhaps worse than this one, perhaps better; what its character
would be, is entirely conjectural.
It is therefore my opinion that the nature of the case, as presented
above, would prevent any improvement being of sufficient duration to
warrant the expense.
Respectfully submitted.
W. H. C. WHITING,
Lieut. U. S. Engineers.
Brig. Gen. Jos. G. ToTTEN,
Chief Engineer, Washington City.

APPENDIX A D.
GALVESTO~, April 27, 1853.
GENERAL : I have completed a reconnaissance of the Colorado from
Au:--tin to its mouth.
It i ~ a fine, rapid tream, susceptible of navigation, wit~ a little ~m
prov ment, to La Grange, for boats drawincr from two feet to tb1rty
mche , at almost nll stag.e ~ of water. La Gr~nge is distant ~90 .miles
from the mouth of the nvcr. The head of hicrh-water navtaatiOn is
Au ~ tin, 130 miles aLove La Grange. Betwee~ these two places the

568

S. Doc. 1.

river is very difficult; shoals of bad character, narrow and tortuous
chamwls, render the navigation, even at most favorable stages of water,
very troublesome. Regarding La Grange as the bead of general navigation, I would not recommend much expenditure on the river above,
further than to cut off the overhanging trees.
The river is broad, -generally from 100 to 250 yards in width, and
flows through a country unrivulled even in this fertile State for all productions of soil grown in temperate latitudes. It is surpassed by no
part of the States, so far as I have seen; and the river, the natural outlet for rapidly increasing and prosperous settlements demanding a mar.ket, seems eminently deserving of a portion of the public expenditure.
Snags, generally small and readily removable; boulders in two places,
and two shoals which require improvement, between La Grange and the
raft, are the up-river obstacles. Other shoals occur, but are not difficult; and as they serve to hold the water in pools, a~d to lessen above
and below th em the rapidity of the current, I would not recommend
.them to be removed.
By reference to the exceedingly minute and accurate sketch of Lieutenant W m. F. Smith, topographical engineers, herewith returned, the
general character of the stream and of its obstructions may be readily
seen.
In my letter of December 9, 1852, I gave a conjectural estimate of
. $8,000 tor the expense of clearing the upper river. My examination
causes no change in this particular.
The great U"ature of vvork for the improvement of the river is the
raft, and I would recommend that all the fund s at command of the
government for this purpose be applied to procure an outlet for navi·gation, either by its removal or by turning the channel of the river.
The present condition of the raft is very different to what it was
when surveyed by Lieutenant Smith. This difference is in part owing
to high rises changing it.;; position, and in part to tlJe successful labors
of the intelligent and indeiatigable Mr. Ward, in removing much of the
lower raft, and preparing the river below.
It now occupies the bend of the river above Cane island, as indicated
in the accomp~nying sketch, and consists of four detached portions,
making an aggregate of about 3,000 yards. Since the survey of 1850
nearly a half mile of floating raft has been add d by the annual freshets.
The mo t difficult to clear is the lower or sunken raft, consistin a mostly
of h~ae logs of sycamore, cottonwood, cypr ss, pecan, and ash, sunk
and 1L11bed.ded toaether. It is upon that the gre11tcst portion of ln bor is
to be expended. Its removal requires a favorable sen son for work, and
a gooJ nag-bont, \Yith the r qui ite machinery for raising heavy timb r. The mo~t favorable tim is in the ummer and fall, the water
ing generally lowe t at tho sea on , and also warm enough to allow
th men to work in it.
. It i asily . n th11t c1 ~tail d plans for lnbor of this kind cnnnot be
{P" ·n- :-o mu ·h d.c·rc nd ~ ur!on continacnci ;-,. o much upon the aood
JU 1gm nt and ffi~wn ·y of. t!1c ver'c r.., th activi1y of thf'ir crew ,
<~nd the happy accident
f h1crb · n low wat •r occurrina at the proper
lim . .

'I h g n ral outline of p rati ns i · to lab r at low wat r with the
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snag-boat at the sunken raft, and at the same time to have parties of
smart axemen engaged in cutting up and preparing the floating raft,
clearing off the points of the river and the overhanging timber, and
otherwise making ready to take ad vantage of the rise to convey the
drift away. The floating raft does not present much difficulty; judiciously managed, it often happens that many hundred yards are dislodged in a single day. Much depends on the prac6cal skill of the
overseer. If the difficulties are not greater than have been heretofi)re
met, I am inclined to think that six months of zealous labors would be
sufficient to clear the raft. Certainty of course cannot be predicated
in the premises. The estimate for six months' work, presented in a
previous letter, may be assumed as a basis, here given with slight
alteration.
One engineer, with assistant, carpenter, nine men, and
cook, at $570 per month, general and sub-overseer, clerk,
thirty laborers, cook, and subsistence for same, at $1,416
per month, will give for six months' work _____ ....... . $11,916
Add for contingencies .......... __________ .. _........ .
4,000
Axes, tools, tackle, &c _.. _ . _.. ____ . __________ .. _.•...
1,000
5,500
Purchase and repairs of Kate Ward snag-boat. ......... .
Total _•....• _................ _... __ .....•.•.

22,416

It is possible that I have underrated the difficulties in the way of
clearing the raft and the expense of labor. I would like to make an
examination at lowest water, in order to arrive at greater accuracy.
As yet, I have not had an opportunity. The water during the present
reconnaissance has been at two feet above lowest water mark. I have
availed myself of the information and experience of Mr. Ward, and
employed him as an assistant for a few days in my examination of the
raft and its vicinity. His services have been indispensable to me. The
amount of work accomplished by Mr. Ward, and the manner in which
the river has been cleared from Cane island to its mouth, is a sufficient
recommendation. From his great experience, practical character, cmd
successful labor, I urge that he be employed as overseer and in charge
of the snag-boat. The !(ate Ward was built by him. He is by trade
an engineer and steamboat builder; and I recommend, as a first step
towards work, that, should the Colorado Navigation Company agree to
'sell the steamer, he should immediately commence her repairs. It is
almost unnecessary to say that every year of delay naturally increases
the difficulty and expense of removing the raft. If the sum mer is
allowed to pass without labor, the season is entirely lost, for it is fou~cl
almost impossible to work to advantage during the winter and late m
the fall, on account of the cold.
Should the Colorado Company refuse their boat on the te~ms offcr~cl
in the circular addressed to the directors, (of which a copy IS h~rew1th
submitted,) it will be necessary to provide a snag-boat ot_he~w1se. A
new one should be built. Probably, for economy, LoUJsv1lle would
be the best point to build at.
The cost of a snag-boat suitable to the Colorado, and brought out

570

S. Doc. 1.

here, would not be less than $10,000. In th1s contingency, then, $5,000
should be added to the estimate above submitted.
·
I have another project to present, which has been the subject of
much study and labor. It is, to turn the channel of the river by a cutoff, which will avoid the raft. By reference to the accompanying
sketch, it will be seen that near the left bank of the river, in the
vicinity of the raft, is a series of small lakes. They are due to the
backings-up of the river by the timber, and the falling away of the level
of the land from the river-bank towards the prairie. Numerous little
shoots from the river at high water supply these lakes, and a strong
current runs through them, finding its way back below the raft. At the
present stage of water, the average depth of the channel-way of the
lakes is five feet: during very low water they become nearly dry. The
tendency of the current through them is to form them into a river, by
raising banks and contrad.ing their width. In two places on the proposed route a growth of wiilows extends nearly across the lake, the
depth of water where they grow remaining generally the same. Two
steamboats have already been taken around the raft by this route:
one out of the river to the bay, and the other from the bay to the upper
river. The proposed cut-off should commence at the point marked in
the sketch-a short distance above the Kate Ward bayou, and below
the upper portion of the raft. This portion, which is floating and of
light character, can readily be deposited below.
In forming an estimate tor this work it is. difficult to be precise, especially as to time. The circumstance of a favorable season enters largely
into the calculation. Low water of considerable duration is what is
.
required, followed by a high rise.
I cau only indicate, as before, a gEneral plan of operations. Taking
low water, work should be commenced at the lower shoot, marked as
Lawrence's bayou. This bayou is quite narrow at present, but daily
increasing, and running with great rapidity of current through a stiff,
black loam. The trees should be cleared off its banks to a distance
of fifty yards on either side. The roots of the willows should be
grubbed up, and two or more small trenches should be dug parallel to
~be shoot, to assist the action of the water. The length of this bayou
1s one mile, including in this distance the "Little lake," 500 yards
long, needing no preparation. The difference of level between the
lake and the river at the mouth of the bayou is 15' 1!". Little difficulty occurs in the lake itself. In two places it is necessary to clear
aw~y a s.cattering growth of willows. It is always uecessary to get
ent1rely nd of th~s tr e when it is in the way. Its roots invariably
prev. nt the washmts power of the water, and it grows quite as well in
the nver as out of 1t.. No force of water appears able to tear it up by
the root". At the pomt wh re it is propo eel to Jet the river into the
lake, the distance across is 109 feet. Very l.ttle labor is r quir d to
make the ch~nnel. It . hould be the la t part of th work, and as
larg an OJ) nmg houl b cut a" po~ ibl , and at the tim of hiah
wa. r. It i ~ th ught that ~he ri\' 'r \\ ould ompl t th work for ib ·lf.
A hne of lev l wa "' run from the wat r above the raft to tb riv r
b low, at ane i:,l nd, ancl he difi' r nc: of 1 v l £( uncl to b n arly
20 fc t. The action of the current will t nd to narrow tb lake, and
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to form naturally levees or banks. Econmnical and rigid execution of
this proiect will greatly depend, even with most zealous and able
agents, upon a happy combination of the circumstances of the river.
The proposed cut-off is, in my judgment, practicable, and will result
in a 'navigable outlet. It presents the advantages of getting rid of the
immense amount of drift involved in the clearing of the raft. It is a
work of less expense and shorter time. But the new. river will not,
I think, be so good as the main stream with the obstructions removed.
I incline to th€ opinion that the straightening of rivers in alluvial countries by cutting off the bends is injudicious, as a general thing. This
plan is only recommended from the peculiar condition of the stream,
and to secure a cheaper mode of effecting an outlet. It might be
adopted in case of very limited means at the disposal of government.
A snag~boat is equally necessary, whatever be the plan. The estimate
for this project is as follows:
Purchase and repairs of snag-boat. .....••.•.•• ___ ...... .
Labor in preparing channel-way .......•. _... _. __ ......•
Add for contingencies .. _•.• . _• _• __ . ___ ... ___ . _..••....

$5,500
6,000
3,000

Total .. __ . _ . ____ ••. ·........... ___ .. _....• _ • _. _ 14,500
- , - --

---

It is presumed that three months' work, at a favorable time, will be
ample.
'l'he greatest difficulty I foresee in the execution of any project for
improvement in this section of the country is want of labor. At present
I see no way out of this. Planters are unwilling their slaves should leave
their cotton and sugar. There is difficulty not only in high prices
charged, but in the precarious nature of the supply. White labor,
even where it can be had, is objectionable here. It can neither be
controlled nor supported as well as slave labor. The executive officer
depending on white hands is constantly liable to be left at any critical
period of his operations.
In the event of the appropriation by the State of Texas for internal
improvements being confirmed by the people this fall, I think it will be
possible to effect a kind of union of the two appropriations, by their
being disbursed by an officer of the engineers. I intended to propose to
the proper officers of the State that $20,000 of their appropriation should
be at once invested after the example of Louisiana, in the purch8se of
State negroes. The balance of the united funds, amounting to $37, 000,
would abundantly suffice to clear the whole river. The plan is the
cheapest possible, and gives the agent the best control of his labor;
anJ at the conc:lusion, if necessary, the labor thus purchased would
command its O\vn price. Permit me to suggest that correspondence
be opened on this head between the department and the proper
authority of the State.
With regard to the future action of the Colorado Navigation Company, I have as y et obtained no information. A copy of a circular
which I have addressed to the directors is herewith submitted.
It is needless to say that steps sbould be taken at once. The
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longer this work is postponed, the greater -vvill be the difficulty and
expense.
I am, General, your most obedient servant,
W~I. H. C. WHITING,

Lie1.ttenant
Gen. J. G.

of Engineers.

ToTTEN, •

Chief Engineer, Washington.

APPENDIX A D-1.
ENGINEER DEPAR'.rMENT,

rVashirtgton, March 12, 1853.
SrR: The board of engineers of river and harbor improvements have

examined the project of Lieut. W. H. C. vVhiting, corps of engineers,
for the improvement of the navigation of the Colorado river, Texas,
and approve of h1s preference for that mode of continuing the improve·
_ment which his project sets forth.
A company was incorporated by the State of Texas in 1850 for the
purpose of improving this river; and this company, as appears by Lieut.
Whiting's report, prosecuted the improvement with great success as
long as their means lasted . His project, accordingly-and I have the
honor to recommend it for your sanction-is, to procure the machinery
belonging to this company, which is very suitable, and may be had ~t
a low rate, and then to continue the work of removiug the raft, which
is the principal cause of the interruption of navigation, to the extent of
the available means.
The work should not be undertaken untll the stage of water becomes
very low; and the probabillty is, that the existing appropriation will
suffice for opening a good channel entirely through this obstacle.
A printed copy of the act incorporating the Colorado Navigrrtion
Company accompanies this report, in order that the proper legal a~ 
thority may decide what steps, if any, are requisite to be taken m
respect to the1r rights under this ch~Jrter.
The raft of the Colorado is seven miles in length, and is about twentyfive miles from the mouth of the river. The difficulties in the way of
the. n~tvigation of the upper part of the river are understood to be less
scnous; they are now under examinnt1on by Lieut. Whiting.
The report of Lieut. Whiting, and tlmt of the board of engineers,
accompany th1s communication.
I have the honor to be, v "TY re"'pectfully, your ob dient servant,
JO . G. T TTEN,
Bt. Brig. General, and Col. Encrs.
Hon. JEFFER ON DAns,
ecrelrtr!J r!f TVar.

[The prqjcct f Li ,ut.
hit ina in a
comm nclation, ~ a approved by th
cr tar
I·u·ch 2~,
with th provi ·o that th. olorado . . Tavi()'ation · ompany int rpose no
obstad :- t th pr ccull n f the work authorized y C ngr · .]
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APPENDIX A E.

GENERAL:

GALVESTON, January 23, 1853.
I have the houor to report upon the Trinity river, as

fo1lows:
For the purposes of navigation tbis stream is practicable during the
time of high water for about 600 miles; d1Jring low wttter, at present,
for 100; passing through very rich cotton, wheat, corn, and sugar lauds.
The season of high water is generally from about the first of J nnuary
to the last of June; the river, howeve1·, has been known to remain "up"
for 18 months. The transition from high to low water is not, as in
most of the Texas rivers, sudden. The great length and depth of the
stream retain tbe waters for a lot'lg time. The chief obstacles are-the
overhanging timber; the snags which occur at various intervals; and
the bar at its mouth. Transportation up and down its course can be
improved very materially at no very great expense. Its importance to
this growing country will be considerable. The cotton crop alone on
the river, at present up-wards of 20,000 bags, rapidly increases every
year, owing to the immense immigration of pl9-nters, with their hands,
upon its rich lands.
I propose to state the difficulties briefly, and in order.
Between White Rock shoals, a point distant ;31 0 miles from the
mouth, and Magnolia, the head of high-water navigation, the chief obstacle is the overhanging timber, which, from the rapid current in high
rises, is very dangerous to boats; the difficulty occurs, for the most
part, in the concave bends, and is found to interfere rather with the descent than the ascent of the stream. The timber consists of cottonwood,
willow , and ash, and, in the course of the river, from 75 to 100 miles
only requires trimming; of course upon that side of the river alone upon
which the channel runs. This difficulty dues not obtain below White
Rock shoals, nor is it calculated to interfere to any extent with lowwater navigation.
An estimate for its removal will be found appended.
There are numerous snags at various intervals to be found between
Liberty: 60 miles from the mouth, and the head of navigation. With
regard to this obstacle, I would state that at high stages of \Vater it
presents but little uifiiculty at most points, from the fact that the depth
of water is there so great that suags may readily be avoided. In some
places, however, they require removal wholly or in part; and this improvement will easily extend the low-water navigation, for boats drawing three feet, to Patrick, distant about 300 miles from the mouth. By
removal in part, I mean the simple raising of the snag on end, cutting
it off, lettinrr the lower part sink; an operation of no great difficulty. I
have carefully examined about 600 miles of the river at a most .fi..tvorable time for observing the obstacles in the way of the u p-rivcr navigation. The estimates for removal of snag.;; and overhanging timber are
included in a gen ral estimate for improvement of the Trinity from its
bar to the head of steamboat navigation.
The river empti s into Galveston bay by three main passes, forming
a delta about two miles in length. There are also six other mouths,
which are v ry small, and through which but little water flows, except
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at seasons of very high rises. The nature of the soil of the Trinity
bottom, and the rapidity of the current, cause a large amount of sediment to be brought down with every rise. This has formed a .bar of
sand, overlying clay and mud, surrounding the delta, and of a general
average width (i.e. distance from deep water to deep water) of seven
·
hundred and fifty yards.
This bar is the great obstacle to the navigation of the Trinity and
to the trade of this section of Texas. The depth of water in the deepest channels through it rarely reaches 3' 6", and the average depth over
its extent is not more than 1' 6". Steamboats have often been obliged
to wait for as long a period as three weeks in order to pass, even without a cargo-a great expense, when to loss of time is added the heavy
charge of fifteen cents per barrel for lighterage over the bar.
The deepening of the channel of one of the passes is the main feature of improvement to be kept in view, both in making e11timates and
applying money; all others are secondary.
The subject is one of considerable difficulty. The analogy on a
small scale as to nature of the banks, character of alluvions, force of
current, great depth of stream, extent and shoalness of bar, and form
of delta between this and the Mississippi, is almost perfect. A strong
ebb and flow of tide sweeps by the mouths ; great quantities of timber,
drift, and sediment are annually brought clown and deposited in every
direction over the bar, serving to prolong the delta, and causing frequent shifting of the narrow channel-ways. The depth of water in
the three passes known as Main Pass, Middle Pass, and Brown's or
Anderson's Pass, is about the same, and reaches the extent of ten or
twelve feet to the extremities of the delta. The current during the
rises of the river is very strong, being three and three-quarter miles
per hour at the mouth; in low stages of water, on the contrary, it is
scarcely perceptible. High tides in the bay of Galveston produce the
highest water on the bar. The depth of the channel-ways is but little
afiected by the rise of the river.
I present the following considerations with great diffidence. The
subject is delicate, and the time which, under the circumstances, I have
been able to devote to it, limited.
The closing of the secondary passes and of two of the main mouths,
thereby concentrating the force of the current upon a single pass, might
deepen the ehannel-way by the increased velocity of the flow. The
volume of water, however, will increase more rapidly than the height;
and I am convinced, from the great quantity of drift and alluvions
brought do·wn, that the confining the waters in an invariable channel
would not only materially interfere with the discharge of floods, but
also rapidly tend to produce obstacles of a worse character than exist
at pr sent at its mbouchure. I would prefer, therefore, to maintain,
a far as po. c:: iblc, the conditions which nature has laid down for the
di -·charg of the '' aters, an propose for tlJC deepening of the channelway this proj ct :
\ ould select the pas.s h1o\vn · s "Anderson's Pass ' as th one to
h improved, n < ·count of it., sh It red po ition. A glanc at th
eing no
accornpanyin(Y k tch ' ·ill uffici ntly . how this fact, th r
;vind, or sea-way d p ncling o wind"', \\bich can affect it. Com-
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mencing at the point marked A and A' on the sketch, I would build two
parallel lines of 4-inch sheet piling, securely braced, 60 feet apart, and
700 yards in length. The O~JeCt of these is to form a revetment or
defence for the improved channel-way. I would then apply the dredge,
and deepen this way to f5 feet-an ample amount of water for the purposes of the river navigation. The structure should not be connected
With the main land at all, ~md should interfere as little as possible with
the discharge of the floods. It should be carried to a height of but 2' 6"
above low-water mark. It is thought that, while it is probably as
economical a device as can be applied, it will afford the greatest permanent depth and protection to the channel-way. The continued passage of boats through the pass contributes materi<tlly to keep it free
from silting up; the worm does not affect it; it is exposed to no action
of storms, and requires no great strength, while, at the same time, it
offers little or no impediment to the discharge of drift and alluvions
from the river. Its course is very nearly coincident with the present
channel-way.
The following estimate is presented as a basis of appropriation:
For improving the bar of Trinity river:
Carmichael & Osgood's excavator . . . . . . . . . . . . . . . . . • $6,200
Scovvs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,200
1,092
One month's dredging • _..... . . . . . . . . . . . . . . . . . . . . .
Jobboat .....•••....................•..........
1,000
2,000
Repairs, workmanship, &c ..... ~ . _. . . . . . . . . . . . . . . .
0 ffice ....... __ .......... _. __ . _.. _. __ ........ _ .
1 ,2 0 0
84,000 feet 4-inch plank, at $22 per NI .• •••.•••.•• _. .
1,848
400
400 piles, at $1 per pile ....... __ . . . . . . . . . . . . . . . . . .
88
4,000 feet of 6-inch plank, at $22 per M . . . . . . . . . . . .
Steam pilP-drivers ........ _........... _.. . . . . . . . .
2,500
1,200
Contingencies .............••.. ·. .•..... . . . . . . . . . .
18,728
For improving Trinity river, as follows:
I
20 hanus, at $1 per day .. $20 00 16 months' lowOve~seers. _. . . . . . . . . . 6 00
water work,at
Engmeer . . . . . . . . . • . • 3 00
$54~ per day,
Assistant . . . . . . . . . . . . 2 00
say1~0 d'ys. $9,810 j
Carp~nter . _. . . . . . . . . 2 50 ~~ Add i for office,
~
Cook . . . . . . . . . . . . . . • 1 00
tools, repairs,
6 hands, at $l .... ~ . . . 6 00
contingencies,
&c ...•..... 3,270
Pilot ___ ............. 3 00
Steam............... 3 00 j
-Subsistence . . . . . . . . . . 8 00 J
13,080 J

I

I

I

13,080

Total estimate for Trinity river and bar ... _.... - . -

31,808

I

It is to be rcmarl ed tl~at this estimate implies that a snag-boat. is
already purchased for th1s coast, otherwise the amount should be mcreased by $10,000.
I remark, again, the improvement of the upper river is entirely
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secondary to that of the bar ; and this is best shown by the fact that
are at this time seven steamboats engaged upon the river in spite
of the difficulties ; three of them are now on their return from a point
650 miles from the mouth. The Trinity is the deep est and leastobstructed river in the State of Texas. Its size, length, and depth,
and the section of country through w-hich it flows, entitle it to consideration. I have endeavored to accommodate my estimates to the prices
of labor and materials. Judicious economy and great energy are required in the expenditure arid application of the mea ns appropriated.
I have the honor to be, General, your most obedient servant,
W~1. H. C. WHITING,
Lieutenant of Engineers.
Gen. J. G. ToTTEN,
Chief Engineer U. S., Washington.

t~1ere

APPENDIX A' F.
INDIANOLA, TExAs, August 31, 1853.
Snt: I have the honor to submit the following report of the result of
my exam inations of the San Antonio river, T exas.
The San Antonio river rises about four miles above the city of San
Antonio. The Olmis, or Alemis, fulls into it a short distance below the
source, but furnishes an inconsiJ erable amount of water. The springs
about the head mn.intain a constant supply of water, giving the river,
even at its lowest stages, a current of three to four miles per hour.
The Medina, Cibolo, and Meuanhilla, are its largest branches, and
the only ones of much size.
The bed of the river between the city of San Antonio and Goliad is
quite diverse in its character, sometimes quite uniform, and of coarse
sancl; at the shoals, which are very numerous, of coarse gravel; at
the falls, of which there are many, beds of soft limestone, extending
across the b ed of the river. Between th e points above mentioned the
difference of level is 4 0 feet, and the fi-equency of shoals and falls
would. render any improvement perfectly useless, unless the system of
slack-water navigRtion were adopted . To this there are many grave
objection::;. First, it is not desired by the p eople; and, secondly, the
gr at rnpidjty of the current, the extreme narrowness of the streamsseldom as much as eighty feet wide-the numerous and shnrp turns,
the ... udd n ri1le~ to which it is subject, the l\I dina and Cibola frequently risinrr in a few hour from tw nty to forty feet, would involve
an immense outl· y of time and · money not nt all commcn urate with
the advantage:; to be d ·rived. \V rc locks built, the xcavations
r with tho e
ncce .. :- 1ry to p rmit. wn~tc-wcir;:, t he con.truct u, torreth
b
n?cc•.:.··ny t p rrmt th pa'=:ng of a bo:tt (!round the points, would
v · th · work
·lwra tPr mor' r scmblinrr the con truct!on of a canal
th:m improving th na irration of< riv r.
It i:; tb r fc re my o inion that it would be unadvi=-nhle to att ·mpt
im rovinrY h ·tw en ;-;an \ntonio and 'oliacl.
'r m Goli, d t the ca the river bas quite anoth r character. The
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bed is of coarse sand, and extremely uniform in ,width .and depth~ It
passes thro~gh a level I?rairie, w~ic? comes to the very bri~k. of.the
stream, until, after passmg Fagan s 1 ~land, you find charactenst1c nver
"bottom" land. One peculiarity of the bed is worthy of notice, viz:
that on points where you would naturally look for bars or shoals, none
appear, the bank sloping 1-1, and the same depth ofwater at the
point as in the bed. The width ranges between one hundred and one
hundred and fifty feet; the soundings from twelve feet to three, the
latter depth at only a few places. The bends .are sufficiently gentle
to permit a boat of eighty feet in length to round the points without
difficulty.
.
.
The principal obstructions to the navigation at present are, a fall
two miles below the town of Goliad, a raft at the head of Fagan's
island, one at the fork of the two mouths, and overhanging timber;
there are .no snags or sawyers of any account, the coarse sandy bottom
not retaining them as the muddy or clayey bottoms of rivers generally
do.
The fall of Goliad is two feet, over a distance of about fifty yards;
a bed of soft limestone crossing the river, makes the fall. To enable
boats to go into the town of Goliad, this would have to be removed.
The basin above has sufficient depth to permit it, and as it is composed of soft limestone, easily cut with an axe, a channel of three feet
in depth could be cut through. Ten men could perform the labor in
one month at a proper stage of the water; but knowing the trouble
of working in the water, unforeseen delays, &c., I put the whole
expense at $1,000. A slight rise in the river overcomes the fall, so
that it appears to be only a rapid. I found the fall, by level, to be
one foot five inches, but the river was up a few inches at the time.
The raft at Fagan's island is three hundred yards long, fifty of which
is solidly wedged against the upper end of the island; this I do not
consider as presenting, at present, any great difficulty in removing.
As there has be.en no accumulation of earth upon or in it, the moment
the few tie-logs are cut and removed, the whole mass is afloat.
In removing it I would .leave the left-hand crmnnel closed, tha the
concentration of water in the other might widen it.
The raft near the mouth is about three hundred yards long, entirely
afloat, and presents no difficulty whatever in removing.
The overhanging timber is abundant; but as no necessily exists for
going any distance from the brink in clearing, the banks not caving, p_!l
that is required is to cut such trees as overhang. Such as are likely
to fall should be trj.mmed and girdled; whenever they fall they will be
dry or rotten, and will float away.
At the mouth is an extensive mud-flat, over which there is seldom
over, three feet, sometimes much less; but the mud being very soft, by
staking out a channel permanently and running it with a steamer, there
would always be enough water for such a class of.boats as could navigate the river.
Part ii-37
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Estima:te for improv·ing to Goliad.
Snag-boat and machinery ......................•••• $10,000
The Colorado snag-boat would probably, at the expiration
of her services in the Colorado raft, answer very well: if,
therefore, she could be used, this item could be reduced one
hal£
Three months' work with snag-boatCaptain ....•..•.. _...••.•.•. _... . . • . • . • • • • $100
Running engines. _. _. . . . . . . . . . . . . . • . . . • • • . • • 200
Fuel ........ _.. _................. ~......... 300
Eigh~ deck. hands.. . . . . • • • • • . . . . . . . . . . • . . . • . . 240
Contmgenc1es .........••••..•.. __ .••••. _.... 160

1,000
Cutting channel through falls at Goliad........ . . . . . •
Clearing overhanging timber, 60 miles, $80 per mile....
Contingencies .........•.... ~ . . . . . . . . . . . . . . . . . . . .

=

Total..............................

3,000
1,000
4,800
{)00

19,300

Respectfully submitted:

W. H. STEVENS, Lieut. U. S. Eng's.
Brig. Gen. JosEPH G. ToTTEN,
Chief En!{ineer, rVashington, D. C.
APPENDIX A G.
S.upply of water to the cities of Washington and Georgetown.

The report of Capt. :Meigs for supplying the cities of Washington
and Georgetown with an unfailing and abundant supply of water was
presented on the 12th of February 18{)3, and printed by order of the
Senate, in Executive Document No. 48, 32d Congress, 2d session.
The Great Falls project was approved as follows, viz:
ENGINEER DEPARTMENT, June 28, 18{)3.
The project for an aqueduct from the Great Falls of the Potomac,
here delineated, and as explained in the report of Capt. Meigs, dated
February 12, 18{)3, with such deviations from the trace here given as
local circumstances mav, on more minute examination, demand, is
approved, and is re pe~tfully recommended to the President of the
United States for adoption.
I moreover particularly r commend the adoption of the conduit of
nine feet diameter, .. ugaested by Capt. Meigs, in pages 25 and 34 of
his report.
J S. G. TOTTEN,
Bt. Brig. General, and Col. Engineers.
Recommended a. above, to the Pre i ent, for his approval.
J F • D A VI , Secretary of TVar.
JudE 2 , 1 {)3.
Ju.:E 2 , 1 53.-Appr ved:

FR
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PIERCE.
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Report of operations in regard to the Washington Aqueduct, during the year
ending September 30, 1853.

Conaress having made an appropriation of five thousand do1lars for
the pu~pose of determining the best means of affording the cities of
Washington and Georgetown an unfailing and abundant supply of good
and wholesome· w ater, this uuty, in consequence of th e death of Capt.
F. A. Smith, of the corps of engineers, was assigned to me by your
orders of the 3d November, 1852.
I proceeded at once to make the necessary examinations and surveys; and had the honor to make, on the 12th February following,
to Brig._Gen. J. G. Totten, Chief Engineer, a report, in which I examined and estimated these sever 1 projects, and recommended, as the
only suitable and unfailing sour e, the Great Falls of the Potomac.
This report was printed by order of the Senate, and an appropriation
of $100,000 was made for commencing the work upon· such plan, and
from such sour~e, as the President of the United States might approve ;
and providing that if the water should be drawn from any source
within the limits of the State of Maryland, the consent of that State
should first be obtained.
Application was immediately made to the State of Maryland, which
by its law of 3d May, 1853, granted the desired consent, and also made
provision for the appraisal and condemnation of land needed for the
use of the aqueduct, and ceded jurisdiction over all lands to be acquired for this work.
This law was to take effect upon the United States agreeing to such
conditions as the Chesapeake and Ohio Canal Company might consider necessary to secure the canal from injury in carrying int<:> effect
any plan that might be adopted by the United States.
The Chesapeake and Obi
anal Company, at the annual meeting of
their stockholders, approved of the arrangements made between the
United States agents and their board of directors, and upon the 28th
June, 1853, the President of the United States decided to adopt the
Great Falls of the Potomac, and the larger size of the aqueduct, recommended in my report.
A party had been in the field for some time making examinations
along the line, with a view to obtaining by tpurchase the right of way;
but I found that there was no prospect of agreement with the land
owners as to the amount of compensation to which they would be justly entitled, and I requested the counsel of the United States to make
arrangements for appraising and condemning. This course I understood, too, would be generally acceptable to the land owners, who were
will~ng to commit their interests to a jury sworn to do justice to both
part1 es.
Considerable delay was caused by there being no legal1y qualified
sherif:fin the county of Montgom ery.
After some time this obstacle was removed by the resignation of the
incumbent, and the issue, by the governor, of a new commission. The
necessary notices were issued .immediately, and the first jury assembled
upon the lands ofBurgess Willet, esq., on the lOth September, at the
expiration of the ten days' notice required hy .law, and appraisedthe
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value of the tract of land which will serve for the northern abutment
of the dam, and the commencement of the aqu~duct, at $400. This
sum has been paid, and the land is the property of the government.
A second jury met upon the lands of J. W. Anderson, esq., and appraised the portion required for the aqueduct line, at $625. Two other
small tracts for quarries were valued at $625 each. ·
These •two condemnationR give us the necessary right of way for
about 1! mile, at a cost of $1,025.
The delays occasioned by the procuring of these laws, and the want
of a sheriff qualified to issue the necessary legal notices, prevented our
obtaining title to any land before the sickly season set in. All those
employe(] on the surveys were attacked, so that the party was at one
time entirely disabled, and withdrawn from the field.
I considered that it was most advis le, therefore, not to attempt to
collect any considerable force until the approach of cold weather
should remove aU apprehension of sickness. Preparations have been
made i~ Washingon and Georgetown, by preparing tools a?d machinerr,
for a v1gorous prosecution of the work as soon as the sickly season IS
over, which will be about the beginning of November. Quarters for
the large force to be employed on the dam and in the vicinity of the
falls, were framed and prepared in Georgetowu. The iron work for
derricks and the necessary masonry and quarry tools were partly prepared in the machine-shops of Washington, and partly by the smiths
employed in Washington for the aqueduct. The frames ~f the quarters, lime-houses, &c., have been sent up to the falls; and though the
carpenters employed there have suffered from sickness, they wilt be
ready by the time it will be safe to collect a force there.

*

Respectfully

submitted~

*

*

*
~I.

C. MEIGS,

Captain of Engineetrs, in charge of Washington Aqueduct
and Extension U. S. Capitol.
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COMPENDIUM OF THE REPORT OF THE COLONEL OF ENGINEERS.

1. System of penna'(Wnt fortifications.

The grants made at the la~t session of Congress are all in the course
of application by the office.rs respectively in charge-the operations
having been vigorously pressed, 'Where not delayed or prevented by
prevailing sickness. . Five officers of engineers were sent to California,
to unite '''ith a sixth, already there, in commencing and prosecuting the
defence of San Francisco. They have lost no time in making the surveys
indispensable to a proper location of the fortifications, in putting up the
temporary buildings necessary for the accommodation of workmen,
levelling sites to receive masonry, &c. The chief engineer there has
sacrificed his life to his efforts to urge forth these works. A successor
has been ordered to the spot; and, in the mean time, the officers present will do the utmost to lessen the consequent delay.
The £xtifications provided for at the last session of Congress are all
of them important works, not only greatly needing the grant then
made, but also those solicited in the estimates now sent up ; but there
are other defences, upon ·vital points of seacoast and interior frontiers,
which equally demand ·further support from Congress. And the report
presents, as briefly as may be, considerations n>r urging forward all
the defences now under.construction or repair, on the grounds that all
. the interests thus to be protected are of great value; that the proposed
means are adequate; that they will be ready, reliable, and by far the
cheapest; and that nothing :W:l the growth of the country,-in the application of steam to naval uses,-in the use of the telegraph, of railroads,
of improved implements of war,-will lessen the necessity of such
fortifications as enter into our system, or change or modify their nature
or form; but that, on the other hand, it is undoubtedly true, as shown
by the great addition recently made to their seacoast defence by nations
long practised in maritime warfare, that these inventions and improvements have greatly increased the necessity for those defences, and enhanced their importance.
It is earnestly hoped that Congress will not withhold the appropriations asked for in the estimates, based as they are on the supposition
oi a merely moderate progress. Whenever political events shall indicate that war may be pending, or probable at no distant day, it will be
indispensable greatly to augment several of the items.
2. .1.1iilitary Academy.
The ~eport of the Board of Visitors exhibits the opinions of a number
of w 11-m form cl men, assembled from various parts of the country, on
the con?ition and requiremen_ts of 1he academy.
The Importance of extendmg the course of instruction to fiv e years
has h ereto to~e been set forth by the Board of Visitors, and in the annual
repor~s f this department. I desire again to add my conviction of the
re ultmg advantages. to the favorable opinionofthe present board, and
to express the hope that the extension will be consummated.

582

S. Doc. 1.
3. Corps

of Engineers.

The deficiency in the number of engineer officers heretofore set forth
in my annual reports is more se~sibly felt. every day. It c~n only. be
safely remedied by gradual additwns to their ~um~er, and thi~ reqmr~s
a prompt and immediate commencement. 'I he high and vaned qualifications of an engineer officer, though based upon his education and
training at West Point, are only perfected in the practical school of
active duty, on which he enters as soon as he leaves the academy,
and in which he continues incessantly occupied thereafter. Practice
in constructing, control and organization of men, application of theoretical knowledge, with continual new acquirements, knowledge of prices
and materials, purchases and contracts, large disbursements, prompt
and exact accounts, all are essential, and necessitate time and labor
for their acquisition. Only from the source and through the channel
specified can these qualifications be had.
Of the forty-three officers now commissioned in the corps, fifteen
are employed in the Engineer department, at the Military Academy,
in the Coast Survey, and in constructing public buildings: six of the
younger graduates are without much experience. Six officers are
employed in California on the Oregon route and the Texas frontier;
leaving on this side of the continent but sixteen to conduct operations
on more than forty fortifications, upwards of thirty works of river and
harbor improvement, to serve as inspectors or constructors of lighthouses, and members of two boards of engineers. It is evident from
this that an addition to the strength of the corps is indispensable.
Your attention is also invited to the ~dvantage of increasing the
number of sappers and miners. Of the present company, one detachment is in the field ou the Texas frontier; another is engaged on the
Pacific railway exploration; and a third is on duty with the Coast
Survey. The remainder of the ompany at West Point only suffices
for the instruction of the cadets in practical field engineering, and for
the preservation of the engineer train in store there. An additional
company will afford the means of furnishing a few engineer soldiers at
each of the fortifications, whose duty it will be at all times to exercise
professional care over the work; and will also enable us to have a
detachment prepared to accompany the engineer and ponton train to
the field, in the event of a requisition for its immediate services being
made.
4. Harbors and rivers.

The execution of that portion of the works and surveys for river
and harb.or i:nprovements p~ovided for in the act of 30th August,
1 62, whiCh lies on the Atlant1c and Gulf coasts, was as igned to this
department.
The duties were ace rdingly distributed among the officers of the
corps--having regard to their occupations then in hand-with a view
t their fficient and prompt pro ecution.
n orne cases, it has een £ und that the phraseol gy of the law
mu t be altered before the grant can be applied to the o j ct designed ;
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while in others, a careful examination of the locality has led to doubts
whether the improvement is necessary or practicable; others have been
hindered and retarded by the sickness of the country, the great demand
for machinery, or the unreasonable pretensions of contractors. The.
deficiency of officers, compared with the varied and wide-spread duties
intrusted to them, has been an increasing embarrassment. Most of
the works, however, are. in active progress: some of the most imp0rtant are completed to the extent of our means, and others are approaching completion.
Many of the surveys
cted have been executed; and the results,
including projects for improvement where these were found advisable,
are received, and are available for the future action of Congress.
5. Ponton-bridge train.
Reference is made in the engineer report to the necessity of an
appropriation for making repairs and supplying deficiencies in the
ponton-bridge train now stored at vVest Poin~, so that there may
always be on hand .a bridge in condition for immediate use. This can
be done at a moderate ·expense, the engineer company being charged
with its preservation.
6. Supply of water to the· cities

of Washington and

Georgetou·n.

Surveys have been made and plans adopted by the President ofthe
United States for bringing water from the Great Falls of the Potomac.
Right of way to a part of the route has been secured, and preparations
have been made for vigorous operations as soon as the sickly seasonwhich has delayed them_.:.shall have passed away. All circumstances
are reported favorable to the execution of this important work, and to
a rapid completion of it.
The engineer officer in charge considers that during the next year
he could apply' with great advantage, $1,000,000, provided one-half
of that sum could be made applicable to the last half 0f the fiscal year
ending June 30, 1854, and th-e other half to the year ending June
30, 1855.

